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What  in  the  World! 

It  was  encourasins  to  minsle  with  1,100  engi¬ 
neers  at  the  A.I.E.E.  meeting.  They  were  in 
good  spirits  and  very  enthusiastic  about  the 
new  things  they  are  developing.  They  are  not 
trying  to  save  the  world  and  have  little  patience 
with  theories  of  economics.  They  are  busy 
making  inventions,  developing  new  products 
and  improving  their  operations.  They  are 
working  at  their  jobs  and  enjoy  their  work. 


All  that  is  needed  now  is  the  coup  de  grace 
and  N.E.L.A.  will  be  no  more  (p.1 45).  Mean¬ 
while,  despite  the  tremendous  industry  interest 
as  to  the  present  obscure  destinies  of  N.E.L.A. 
committee  work  and  co-operative  all-industry 
activities  under  the  E.E.I.  reformation,  decisions 
on  these  matters  still  are  pending.  World's 
Fair  officials  say  E.E.I.  will  hold  its  first  con¬ 
vention  there  in  June. 


No  lack  of  courage  was  shown  by  design 
engineers  for  the  Hungarian  State  Railways, 
who  followed  an  implacably  logical  form  in 
devising  the  system,-  110-kv.  lines  feed  sub¬ 
stations  which  send  16-kv.  energy  to  the 
catenary.  Synchronous  transforming  phase  con¬ 
verters,  fed  directly  from  the  catenary  through 
oil  circuit  breakers,  energize  two-winding  1  -kv. 
motors.  Starting  without  inhibitions,  planners 
avoided  many  familiar  compromises  (p.  166). 
• 

Not  only  in  rates  does  the  inducement 
principle  pay.  Slave  drivers,  threats  or  cajolery 
couldn’t  double  production  of  billing  clerks 
in  any  utility  that  we  know  of,  but  Toledo’s 
wage  incentive  plan,  with  the  help  of  modern 
equipment,  not  only  did  that  but  cut  errors 
by  two-thirds  and  reduced  costs  (p.  169). 


Electric  ram-tractor  material  harulting 
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OkONITE  Vffnished  Cambric  Insulated  Cables 
of  tbe  same  excellent  quality  that  has  distin¬ 


guished  OKONITE  rubber  insulated  cables  for  over 
half  a  century.  Their  dependable  f^^rg^an^^^ 
in  every  hind  of  service  is  a  convincin^^W^^^  j 
qf  satisfactory  service  for  the 
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N.E.L.A.  Dissolution-Convention  Called 


“Please  take  notice  that  an  annual  con¬ 
vention  of  the  National  Electric  Light 
.Association  for  the  year  1933  will  be 
held  on  February  15,  1933,  at  10  a.m. 
at  the  office  of  the  association,  420 
Lexington  Avenue,  New  York  City,  for 
the  purpose  of  transacting  any  and  all 
business.” 

Thus  tolls  the  deathknell  of  the  Na¬ 
tional  Electric  Light  Association  by 
direction  of  its  national  executive  com¬ 
mittee,  which  has,  “after  full  discussion, 
determined  to  recommend  that  the  asso¬ 
ciation  be  dissolved  and  its  existence 
terminated ;  that  all  its  debts  and  obliga¬ 
tions  be  paid  or  the  payment  thereof 
provided  for,  and  that  any  assets  re¬ 
maining  be  distributed  by  a  liquidating 
committee,”  upon  the  basis  of  the  funds 
contributed  by  all  class  A,  D  and  F 
members  from  January  1,  1926,  to  the 
date  of  dissolution,  to  present  members. 

Heir  presumptive  to  the  about-to-be- 
deceased  is  the  newly  organized  Edison 
Electric  Institute  (Electrical  World, 
January  14,  page  49)  with  its  startling 
departure,  for  a  trade  association,  of  a 
rigidly  enforceable  constitution  provid¬ 
ing  penance  or  excommunication  for 

Pennsylvania  Senate  Asks 
New  Utilities  Inquiry 

.After  withdrawing  from  the  Supreme 
Court  an  appeal  against  the  decision  of 
the  Dauphin  County  Court  issuing  a 
temporary  writ  early  last  month  re¬ 
straining  it  from  spending  the  remain¬ 
ing  $90,000  of  its  $100,000  investigating 
fund,  the  Senate  utility  investigating 
committee  filed  an  appeal  from  the  final 
decree  of  the  Dauphin  County  Court  to 
niake  the  restraining  order  permanent. 
The  court  had  ruled  that  the  commit¬ 
tee’s  fund  is  invalid  because  it  was 


those  utility  companies  which  qualify 
for  membership  and  may  later  fall  from 
grace  to  incur  the  possible  wrath  of  the 
membership  committee. 

That  its  annual  convention  will  be 
held  in  Chicago  early  in  June  is  likely. 
Memberships  are  already  being  solicited 
from  those  who  feel  that  their  policies 
meet  the  constitutional  requirements  for 
admission  and  subject  to  approval  by 
the  trustees  if  received  before  April  1 
or  the  membership  committee  if  re¬ 
ceived  thereafter. 


As  to  future  electric  power  consumption 
for  electro  chemical  industries,  we  can 
safely  predict  that  in  another  ten  years 
it  will  be  twice  that  which  it  was  at  the 
peak,  in  1929;  it  will  be  at  least 
30,000,000,000  Kw,-hr.  per  annum, 
or  about  one-third  the  total  power  gen¬ 
erated  in  the  United  States  today. 

COLIN  G.  FINK, 
Electrochemist 
Columbia  University 

■  In  an  address  before  the  American 
Institute  of  Elearical  Engineers  last 
week  Professor  Fink  prediaed  an  age 
of  aluminum  in  which  that  metal 
will  be  used  by  virtually  every  branch 
of  engineering  in  hitherto  unappreci¬ 
ated  quantities. 

T 

passed  at  a  special  session  of  the  Legis¬ 
lature  called  only  to  consider  unemploy¬ 
ment  relief  and  not  utility  legislation 
(Electrical  World,  January  14,  page 
51).  The  new  appeal  is  returnable  next 
May,  but  it  is  expected  that  the  com¬ 
mittee  will  ask  the  Supreme  Court  to 
advance  the  argument  date  to  the  March 
term  in  Pittsburgh. 

In  the  meantime  the  committee  has 
the  resolution,  introduced  in  the  Senate 
by  Senator  John  J.  McClure,  providing 
for  continuation  of  the  investigation  in 
the  process  of  passage  through  the 
Legislature.  The  resolution  also  be¬ 
stows  all  the  subpoena  and  investigating 


power  of  the  General  Assembly  on  the 
committee  and  makes  an  appropriation 
of  $100,000.  If  this  resolution  is  adopted 
by  the  Legislature  and  approved  by  the 
Governor  the  previous  appropriation 
would  be  valid. 

T 

Hartford  Broadens  Policy 
on  Free  Lamp  Equities 

Here  and  there  murmurs  arise  as  to  the 
apparent  discrimination  between  those 
who  get  free  renewals  of  the  larger 
lamps  and  those  who  pay  the  retail  price 
for  the  smaller  ones.  The  Hartford 
Electric  Light  Company  is  meeting  this 
situation  by  selling  the  20-cent  25-watt 
lamp  at  12  cents  in  order  to  grant  an 
8-cent  discount  to  equal  the  advantage 
gained  by  the  larger  lamp  user.  The 
20-cent  60-watt  lamp  which  the  cus¬ 
tomer  receives  without  charge  repre¬ 
sents  to  him  3.7  mills  per  kilow’att-hour 
on  the  54  kw.-hr.  which  the  lamp  con¬ 
sumes  during  its  life. 

The  same  prinicple  applied  to  the  15- 
watt  lamp  cuts  its  renewal  charge  to 
15  cents.  These  adjustments  reconcile 
the  credit  for  energy  consumption  dur¬ 
ing  the  lives  of  the  respective  lamps  and 
consequently  the  public  is  now  getting 
the  benefit  of  the  company’s  long  dis¬ 
count.  which  they  would  lose  if  com¬ 
pelled  to  purchase  the  lamps  at  retail. 

T 

Central  Gas  in  Receivership 

On  a  bill  of  complaint  filed  last  week 
Iredell  W.  Iglehart  was  appointed  re¬ 
ceiver  for  the  Central  Gas  &  Electric 
Company  by  Judge  Coleman  of  the 
United  States  District  Court  in  Mary¬ 
land.  Central  Gas,  a  subsidiary  of  Cen¬ 
tral  Public  Service  Corporation,  also  in 
receivership,  has  subsidiaries  supplying 
electric  power,  gas,  water,  steam,  ice 
and  transportation  services  in  approxi¬ 
mately  400  communities  in  Illinois,  In¬ 
diana,  Michigan.  Wisconsin,  Pennsyl- 
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vania,  Maryland  and  Maine  and  the 
Canadian  provinces  of  Quebec  and  New 
Brunswick.  The  assets  of  the  company 
consist  entirely  of  securities  of  public 
utility  companies. 

T 

N.E.L.A.  Meter  Committee 
Considers  Outdoor  Metering 

One  of  the  topics  which  received  major 
attention  at  the  meeting  of  the  meter 
committee  of  the  National  Electric  Light 
Association  in  Columbus  last  week  was 
that  of  outdoor  metering.  Recognized 
as  constituting  in  its  various  phases  a 
field  where  there  is  need  for  further  de¬ 
velopment,  the  following  desiderata  were 
discussed:  (1)  Improvement  in  appear¬ 
ance  of  present  boxes;  (2)  box  should 
accommodate  the  older  types  of  bottom- 
connected  as  well  as  the  present  single¬ 
phase  meters;  (3)  proper  space  provi¬ 
sion  for  test  facilities;  (4)  size  of 
present  conventional  type  box  should  be 
reduced;  (5)  thoroughly  rust-proofed 
materials  needed;  (6)  simple  design 
with  minimum  number  of  parts;  (7) 
study  of  the  economics  of  the  entire  in¬ 
stallation  with  the  preceding  in  mind. 

That  the  consensus  of  the  committee 
was  strongly  toward  a  recognition  of 


various  factors  in  the  National  Electri¬ 
cal  Code  which  at  present  retard  the 
introduction  of  adequate  service  on  con¬ 
sumers’  installations  was  evident.  This 
followed  recommended  changes  defi¬ 
nitely  recorded  at  the  last  previous 
meeting. 

Reports  presented  covered  not  only 
new  developments  but  problems  and 
recommendations  in  the  maintenance  of 
maximum  demand  meters.  It  was  also 
reported  that  the  revised  Handbook  for 
Electrical  Metermen  had  been  well  dis¬ 
tributed  to  the  extent  of  19,234  of  the 
21,418  copies  printed. 

Round-table  discussions  covered  in¬ 
spection  of  kitowatt  and  kilovolt-ampere 
demand  meters,  energy  diversion,  effect 
of  present  economic  conditions  upon 
meter-testing  schedules,  minimum  num¬ 
ber  of  current  transformer  sizes  advis¬ 
able  and  usage  of  various  types  of  seal¬ 
ing  devices  other  than  the  conventional 
lead- wire  seals. 

T 

Dame  Is  North  American  Head 

Remaining  as  chairman  of  the  board, 
Frank  L.  Dame  of  the  North  American 
Company  has  resumed  the  presidency  of 
that  organization,  the  position  left  open 
bv  the  death  of  Edwin  Gruhl  last  month. 


T 

Martin  Insull  Rearrested  and  Bailed 


IN  EFFORTS  to  obtain  extradition  of 
Martin  J.  Insull,  formerly  an  officer 
of  numerous  utility  companies  controlled 
by  his  brother,  Samuel,  the  state  of  Illi¬ 
nois  succeeded  last  week  in  having  him 
rearrested  on  a  new  provisional  warrant 
citing  the  old  charges  of  larceny  and 
embezzlement,  with  the  added  charge  of 
“theft  by  bailee.’’  This  move  had  the 
effect  of  changing  the  scene  of  the  im¬ 
pending  extradition  battle  in  Ontario 
from  the  little  town  of  Barrie  to  To¬ 
ronto.  Mr.  Insull  went  voluntarily  to 
Toronto.  At  a  preliminary  hearing  be¬ 
fore  Justice  Kingstone  in  Supreme 
Court  bail  of  $5,000  was  granted,  which 
was  said  to  be  an  addition  to  the  $50,000 
previously  arranged  at  Barrie.  Mr. 
Insull  will  make  his  formal  appearance 
in  the  Barrie  court  February  7  and  the 
Toronto  hearing  has  been  set  tentatively 
for  March  6. 

Samuel  Insull’s  three-month  permit 
having  expired,  the  Interior  Ministry 
announced  last  week  in  Athens  that  it 
had  granted  him  permission  to  remain 
in  Grece  until  January  1,  1934.  The 
Ministry  said  the  permit  had  been 
granted  before  it  was  known  that  the 
United  States  had  cancelled  Mr.  Insull’s 
passport,  but  that  the  permit  would  not 
be  affected  unless  Mr.  Insull  applied  for 
an  outgoing  visa. 

After  witness  and  lawyers  had  as¬ 
sembled  at  bankruptcy  hearings  in  Chi¬ 


cago  to  examine  charges  of  collusion  on 
the  part  of  banks  and  Samuel  Insull  in 
“framing”  the  receivership  of  Insull 
Utility  Investments,  Inc.  (Electrical 
World,  January  21,  page  83),  Referee 
in  Bankruptcy  Garfield  Charles  swore 
the  witnesses  and  adjourned  the  meet¬ 
ing  until  February  9.  Lewis  Jacobson, 
counsel  for  the  petitioning  creditors  of 
this  company,  filed  a  suit  against  its 
entire  directorate,  the  action  being  taken 
on  behalf  of  approximately  20,000  hold¬ 
ers  of  the  company’s  debentures  under 
the  title  St.  John’s  Church  vs.  Samuel 
Insull. 

Another  suit,  seeking  $23,233,(X)0 
from  Corporation  Securities  Company, 
the  $150,000,000  Insull  investment  trust, 
was  filed  this  week  in  the  Federal  Court 
in  Chicago  on  behalf  of  De  Mets,  Inc., 
holders  of  $20,000  in  serial  gold  notes 
of  the  company,  and  all  other  investors 
who  wish  to  intervene.  The  petition 
charged  that  the  assets  of  the  corpora¬ 
tion  were  dissipated  by  the  payment  of 
unearned  dividends,  the  negotiation  of 
fraudulent  bank  loans  and  the  purchas¬ 
ing  of  questionable  securities  for  the  in¬ 
dividual  profit  of  directors.  An  account¬ 
ing,  an  examination  of  the  directors  and 
the  recovery  of  what  the  court  deems 
equitable  was  prayed  and  subpoenas 
were  issued  for  an  appearance  on  the 
first  Monday  in  March. 

In  a  preliminary  report  made  to  the 


United  States  District  Court  Charles 
A.  McCullough  and  Edward  N.  Hurley, 
receivers  of  the  Middle  West  Utilities 
Company,  have  stated  that  gross  oper¬ 
ating  revenues  for  the  eleven  months 
ended  November  30  were  only  approxi¬ 
mately  10  per  cent  below  those  recorded 
for  the  corresponding  period  of  1931, 
but  that  an  improvement  in  the  market 
for  new  capital  funds  must  be  awaited 
before  any  permanent  reorganization 
could  be  effected. 

In  the  meantime  investigators  for  the 
United  States  Senate  committee  on 
banking  has  served  upon  officials  of 
Halsey,  Stuart  &  Company,  the  invest¬ 
ment  house  that  handled  the  financing 
of  a  majority  of  the  Insull  holding  com¬ 
panies,  a  subpoena  ordering  them  to 
submit  all  their  books  to  the  committee. 

Federal  Trade  resumes 

Investigators  for  the  Federal  Trade 
Commission,  once  more  picking  up  its 
investigation  of  Insull  properties,  this 
week  traced  in  their  testimony  the 
building  of  the  group  and  the  losses 
which  came  with  its  collapse.  In  the 
case  of  Insull  Utility  Investments,  Inc., 
a  series  of  bookkeeping  manipulations 
were  cited  as  listing  assets  at  $237,- 
892,000  which  then  had  a  market  value 
of  not  more  than  $30,402,000.  Further¬ 
more,  according  to  C.  M.  Dupue,  in¬ 
vestigator  of  the  commission,  there 
were  unpaid  loans  against  this  of 
.$41,585,000. 

T 

Philadelphia  Rates  Reduced 

Effective  March  2,  according  to  an  an¬ 
nouncement  by  President  W.  H.  Taylor, 
the  rates  of  the  Philadelphia  Electric 
Company  will  be  reduced  by  an  aggre¬ 
gate  $1,800,000,  distributed  roughly  as: 
Domestic,  $700,000;  commercial,  ^05,- 
000,  and  wholesale,  $283,000.  Free 
lamp  renewals  are  to  be  discontinued. 
Small  users  may  find  some  difference  in 
their  bills,  though.  A  domestic  use  of 
200  kw.-hr.  a  month  now  costs  $7.59; 
after  March  2  it  will  cost  $7.45.  For  48- 
kw.-hr.  the  bill  now  $3.03  will  be  $2.84. 

T 

Ontario  Hydro  Gains  by  Refinancing 

Taking  advantage  of  the  present  low 
rate  of  sterling  exchange,  the  Ontario 
Hydro-Electric  Power  Commission  has 
made  an  estimated  saving  of  $1,(XK),000 
in  a  refinancing  project  involving  the 
retirement  at  call  of  £1,2(X),000  of  To¬ 
ronto  Power  Company,  Ltd.,  debentures. 
To  finance  the  retirement  the  commis¬ 
sion  issued  $5,0(X),000  of  its  own  4^  per 
cent  five-year  bonds.  The  new  issue, 
guaranteed  as  usual  by  the  Province  of 
Ontario  and  payable  in  Canadian  funds 
only,  was  sold  at  what  the  commission 
deems  to  be  the  extraordinarily  favor¬ 
able  rate  of  $100.09  for  the  $5,000,000, 
costing  the  commission  4.49  per  annum. 
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Inflation  Should  Remain  But  a  Threat 


Private  resourcefulness  having  failed  as 
yet  to  muster  the  necessary  intensity  of 
purpose  to  solve  the  problem  of  getting 
the  business  machine  off  dead-center, 
America  virtually  awaits  with  folded 
hands  the  best,  or  the  worst,  that  the 
politicians  may  do.  Inflation  of  the  dollar 
gains  daily  as  their  pet  solution.  Aside 
from  the  unconscionable  price  of  further 
and  renewed  depression  that  this  has 
always  brought  ultimately  when  applied 
directly  to  the  currency  there  are  practical 
difficulties  of  execution. 

If  past  decisions  of  the  Supreme  Court 
serve  as  true  precedents  only  a  constitu¬ 
tional  amendment  could  negate  the  gold 
clause  of  $1  50,000,00(^000  of  govern¬ 
ment  and  private  debt.  Currency  circula¬ 
tion  today  is  unavailingly  16  per  cent, 
or  a  billion  dollars,  more  than  it  was  in 
1929,  but  now  represents  only  one-tenth 
of  the  whole  money  supply  in  America. 
Would  anything  less  than  extreme  in¬ 
flation  work?  Such  facts  may  throw  the 
burden  on  further  credit  expansion  in¬ 
stead.  Today  bank  credit  is  46.1  billions, 
against  58.8  billions  in  1929.  If  inflation 


must  come  it  had  best  be  through  credit 
expansion. 

But  the  credit  inflationists  do  not 
choose  to  recognize  that  actually  there 
is  no  scarcity  of  credit  today  for  sound 
enterprise.  Relatively  there  has  never 
been  so  much  credit  in  the  history  of  the 
country.  Banks  literally  cannot  find  a 
place  to  loan  or  invest  their  money 
soundly  except  at  negligible  returns.  It 
would  appear  to  be  not  inflation  of 
either  the  currency  or  of  credit  that  is 
needed,  but  greater  confidence  in  the 
use  of  the  credit  and  currency  available. 

If  we  of  America  will  balance  our 
private,  business  and  government  bud¬ 
gets,  whatever  the  cost;  permit  our  private 
and  international  debtors  to  pay  what  it 
may  be  demonstrated  that  they  can  pay, 
and  accept  such  equities  and  discharges 
as  may  be  just;  let  commodity  prices 
and  producers  achieve  any  level  that 
they  may  inartificially  develop;  open- 
mindedly  accept  the  challenges  of  today 
as  starting  points  rather  than  departures, 
and  think  courageously,  we  will  be  that 
much  nearer  the  resumption  of  bettertimes 


Safe  Harbor  Wins  Risht 
to  Sell  Power  to  Railroad 

Over-ruling  the  protests  of  the  Pennsyl¬ 
vania  Pow'er  &  Light  Company,  mine 
operators,  chambers  of  commerce,  labor 
organizations  and  other  interests 
(Electrical  World,  June  18,  page 
1043),  the  Pennsylvania  Public  Service 
Commission  has  authorized  the  Safe 
Harbor  Water  Power  Corporation  to 
sell  electricity  to  the  Pennsylvania  Rail¬ 
road  when  its  lines  are  electrified.  The 
ruling  grants  the  Safe  Harbor  company 
permission  to  serve,  in  addition  to  the 
Pennsylvania  Railroad,  three  new  cus¬ 
tomers,  namely,  the  Pennsylvania  Power 
&  Light,  Metropolitan  Edison  and  the 
Philadelphia  Electric.  The  commission 
stated  that  it  had  to  balance  the  interest 
of  various  classes  and  portions  of  the 
public  and  make  that  finding  which 
would  confer  the  greatest  benefit  to  the 
greatest  number  of  Pennsylvanians. 

The  protestants  claimed  that  if  the 
Pennsylvania  Power  &  Light  Company, 
which  was  competing  for  the  contract, 
were  awarded  the  decision,  the  elec¬ 
tricity  would  be  generated  by  steam  in¬ 
stead  of  by  water  power,  thus  affording 
a  new  and  large  customer  for  anthra¬ 
cite.  The  commission  said  that  it  gave 
careful  consideration  to  the  contention 
of  the  protestants  that  this  order  would 
reduce  the  possible  consumption  of  an¬ 
thracite  by  the  Pennsylvania  Power  & 
Light  Company.  Had  the  Safe  Harbor 
application  been  refused,  it  was  pointed 
out,  the  railroad  company  could  have 
decided  to  buy  power  from  the  Phila¬ 
delphia  Electric  Company,  the  Metro¬ 
politan  Edison,  or  elsewhere. 

“Even  if  the  commission  were  con¬ 
vinced  that  a  negative  decision  in  this 
case  would  obtain  the  electrification  con¬ 
tract  for  protestant  (Pennsylvania 
Power  &  Light  Company)  and  that 
protestant  would  generate  electric  power 
by  steam — which  it  is  in  no  way  bound 
to  do — with  a  consequent  increased  con¬ 
sumption  of  anthracite  coal,  this  con¬ 
viction  could  not  of  itself  determine  the 
ultimate  decision,”  the  order  stated. 
The  Pennsylvania  Railroad  plans  to 
electrify  its  Washington-Perryville  line 
soon  and  the  next  project  will  be  the 
Philadelphia-Harrisburg  line. 

T 

Appliance  Prices  Cut 

According  to  metropolitan  announce¬ 
ments  by  manufacturers  displaying 
spring  lines  to  buyers  this  week,  price 
reductions  on  electrical  appliances  will 
average  10  to  20  per  cent.  Many  models 
Have  been  dropped  and  simplification  of 
lines  undertaken.  Concentration  of 
effort  this  year  will,  it  is  said,  be  made 
by  manufacturers  to  push  five  appli¬ 
ances — toasters,  waffle  irons,  irons,  sand¬ 
wich  toasters  and  percolators. 


Carolina  Energy  Tax  Case 
in  Supreme  Court  Appeal 

Having  completed  the  preparation  of 
their  appeal  for  further  legal  procedure, 
in  accordance  with  their  announced  in¬ 
tention  (Electrical  World,  September 
3,  page  2%,  and  September  17,  page 
354)  the  Broad  River  Power  Company 
and  the  Lexington  Water  Power  Com¬ 
pany  carried  their  challenge  of  the  con¬ 
stitutionality  oi  the  South  Carolina 
energy  production  tax  to  the  U.  S. 
Supreme  Court  from  a  three-judge  fed¬ 
eral  district  court  decree  denying  an  in¬ 
junction  to  prevent  collection  of  the  tax. 
George  M.  LePine,  counsel  for  the  com¬ 
panies,  alleged  several  constitutional 
violations,  including:  (1)  The  taxing 
statute  denies  to  the  companies  the  equal 
protection  of-  the  laws,  in  violation  of 
the  Fourteenth  Amendment  because  the 
tax  is  imposed  upon  the  production  of 
electricity  by  water  or  steam  power, 
while  the  production  of  electricity  by 
the  use  of  oil  or  internal  combustion 
engines  is  not  taxed;  (2)  the  law  ex¬ 
empts  from  the  tax  industrial  plants 
generating  power  for  their  own  use  or 
for  the  use  of  their  employees,  and  (3) 
in  the  case  of  the  Lexington  Water 
Power  Company  the  statute  violates  the 
federal  Constitution  in  that  the  tax  is 
imposed  upon  an  agency  of  the  federal 
government. 

J.  Frazer  Lyon,  appearing  for  the 
state,  denied  that  the  act  results  in  any 
discrimination,  pointing  out  that  there 
are  only  two  small  plants  in  the  state 
which  are  engaged  in  producing  elec¬ 
tricity  by  the  use  of  oil  or  internal  com¬ 
bustion  engines.  As  to  the  exemption  of 


industrial  plants  generating  electricity, 
he  contended  that  the  state  is  permitted 
to  so  arrange  jts  taxation  as  to  favor 
such  enterprises.  He  said  that  manu¬ 
facturers  have  sustained  heavy  losses 
and  as  they  afford  the  means  of  liveli¬ 
hood  to  thousands  of  the  people  of 
South  Carolina  discrimination  in  their 
favor  is  justified.  The  Lexington 
company  was  granted  a  permit  by  the 
Federal  Power  Commission.  Mr.  Lyon 
maintained  that  it  is  not  acting  as  an 
agent  of  the  government,  but  is  engaged 
in  private  busyness  for  profit. 

T 

A.I.E.E.  Convention  Drew 
1 ,099  Engineers  This  Year 

Final  figures  for  registration  at  the  an¬ 
nual  winter  convention  of  the  American 
Institute  of  Electrical  Engineers  held 
in  New  York  last  week  and  reported 
upon  briefly  on  page  113  of  our  January 
28  issue  and  in  grq^ter  detail  beginning 
page  156  of  this  issue,  showed  a  total 
of  1,090  members  and  guests  to  have 
been  officially  present. 

This  year  showed  a  decrease  from  last 
year  and  was  the  lowest  recorded  in  the 
past  ten  years,  but  in  view  of  business 
conditions  represents  a  most  encourag¬ 
ing  direct  participating  interest  by  elec¬ 
trical  engineers  in  the  progress  of  their 
profession  and  national  society.  Regis¬ 
trations  in  previous  years  were:  1932, 
1,429;  1931,  1,589;  1930,  1,607;  1929, 
1,375.  The  highest  figure  in  the  last 
few  years  was  in  1924,  when  1,738  at¬ 
tended;  the  lowest,  but  for  this  year, 
was  1,200  in  1923. 
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Coming  Meetings 

Conference  on  £conoinlce  of  Applied 
Llchtlnt — Cleveland,  Ohio,  Feb.  8-9. 

J.  M.  Ketch,  Case  School  of  Applied 
Science,  Cleveland. 

Middle  West  Division,  N.K.L.A. — Engi¬ 
neering  conference,  Kansas  City,  Mo.. 
Feb.  10-11.  Thorne  Brown,  1527 
Sharp  Bldg.,  Lincoln,  Neb. 

National  Electric  Light  AsHociation — 
Annual  convention,  New  York,  Feb. 

15.  A.  Jackson  Marshall,  420  Lex¬ 
ington  Ave.,  New  York. 

Great  Lakes  Division,  N.E.L.A.. — Fifth 
annual  sales  conference,  Chicago,  Feb. 
16-17.  T.  C.  Polk,  20  No.  Wacker 
Drive,  Chicago. 

National  Aecoontlng  Section,  N,i:.L.A. — 
Committee  meetings.  Chicago,  Feb. 
20-21.  A.  J.  Marshall,  420  Lexington 
Ave.,  New  York. 

New  England  Division,  N.E.L.A. — Engi¬ 
neering  Section,  Boston,  Mass.,  March 
2-S.  O.  A.  Bursiel,  20  Providence  SL, 
Boston. 

Oklahoma  Utilities  Association  —  Okla¬ 
homa  City,  Okla.,  March  7-8.  E.  F. 
McKay,  1020  Petroleum  Bldg.,  Okla¬ 
homa  City,  Okla. 

National  Sales  Section,  N.B.L.A. — Com¬ 
mittee  meetings,  Chicago,  March  21- 
23.  A.  J.  Marshall,  420  Lexington 
Ave.,  New  York. 

National  Engineering  Section,  N.E.L.A. 

— Committee  meeting,  Detroit,  Mich., 
April  10-14.  A.  J.  Marshall,  420  Lex¬ 
ington  Ave.,  New  York. 

.Maryland  Utilities  Association — Balti¬ 
more,  Md.,  April  21.  D.  E.  Kinnear, 
803  Court  Square  Bldg.,  Balti¬ 
more,  Md. 

.Missouri  Association  of  Public  Utilities 
— Jefferson  City,  Mo.,  April  27-29. 

N.  R.  Beagle,  101  West  High  Street. 
Jefferson  City,  Mo. 

▼ 

Pacific  Coast  Association 
to  Maintain  Present  Status 

Retention  of  the  Pacific  Coast  Electrical 
Association  as  an  autonomous  industry 
organization  with  territory,  membership 
and  purposes  similar  to  those  under 
which  it  operated  as  a  geographic  divi¬ 
sion  of  the  N.E.L.A.  has*  been  decided 
upon  by  the  executive  committee.  This 
action  followed  the  announcement  of 
the  formation  of  the  Edison  Electric 
Institute  to  supplant  the  present 
N.E.L.A.  and  possibly  the  .\ssociation 
of  Edison  Illuminating  Companies.  No 
provision  is  made  for  territorial  suh- 
divdsions  in  the  new  E.E.I.  organiza¬ 
tion,  it  is  said. 

As  an  economy  move  it  was  decided 
for  the  present  to  .suspend  Pacific 
Coast  association  section  and  committee 
meetings  and  to  hoW  no  convention  in 
1933.  Necessary  and  desirable  com¬ 
mittee  work  which  will  not  involve  any 
expenditure  of  funds  will  be  carried  on 
by  correspondence,  although  the  right 
to  call  special  meetings  of  committees 
as  future  conditions  may  dictate  was 
reserved  for  the  president  and  the  ex¬ 
ecutive  committee.  A  special  committee 
was  appointed  to  redraft  the  constitu¬ 
tion  of  the  organization  to  conform  with 
the  changes  necessitated  by  the  dissolu¬ 
tion  of  the  N.E.L.A. 

Involving  a  budget  of  $54,000,  the 
program  for  1933  as  adopted  and  ap¬ 
proved  by  the  board  of  directors  calls 
for  industry  co-ordination  and  co-opera¬ 


tion  for  market  development  as  the 
theme.  Red  Seal,  appliance  merchandis¬ 
ing,  industrial  electrification,  rural  elec¬ 
trification  and  increased  activity  in  all 
phases  of  lighting  development  are  ac¬ 
tivities  included  in  the  plans  for  this 
year. 

T 

Court  Reserves  Decision 
in  New  River  Case 

After  hearing  testimony  for  both  sides 
in  the  case  of  Appalachian  Electric 
Power  Company  vs.  the  Federal  Power 
Commission,  Judge  Luther  B.  Way  of 
the  United  States  Court  for  the  Western 
District  of  Virginia  has  taken  the  case 
under  advisement,  indicating  that  he 
probably  will  render  an  opinion  next 
month. 

The  case  arises  out  of  the  complaint 
of  the  power  company  that  the  commis¬ 
sion  lacks  the  authority  to  require  a 
major  part  license  for  the  proposed 
hydro-electric  dam  on  the  New  River, 
giving  the  commission  power  to  super¬ 
vise  operations,  rates,  earnings  and  se¬ 
curity  issues.  The  company  is  asking 
permission  to  operate  under  a  minor 
part  license,  which  would  curtail  the 
commission’s  power  to  supervision  of 
flow  only  (Electrical  World,  Novem¬ 
ber  5,  page  614). 

In  the  early  stages  of  this  case,  which 
was  filed  June  8,  1931,  the  attorneys  for 
the  power  company,  headed  by  former 
.Secretary  of  War  Newton  D.  Baker, 
charged  that  the  commission,  in  assert¬ 
ing  jurisdiction  over  the  proposed 
project,  was  exceeding  its  powers. 
Since  then,  however,  the  company  has 
challenged  the  constitutijmality  of  the 
federal  water-power  act  and  this  has 
come  to  be  one  of  the  outstanding  issues 
in  the  case.  Mr.  Baker  appeared  as 
chief  counsel  for  the  Appalachian  com¬ 
pany  and  his  discussion  of  constitutional 
questions  followed  long  technical  argu¬ 
ment  to  determine  whether  New  River 
came  under  the  classification  of  a  navi¬ 
gable  or  non-navigable  waterway  or  one 
of  doubtful  navigability  so  far  as  inter¬ 
state  commerce  was  concerned.  He  con¬ 
tended  that  the  authority  of  Congress 
over  interstate  commerce  began  only 
when  the  manufactured  product  entered 
into  the  stream  of  interstate  commerce. 

These  contentions  were  supported  by 
R.  Gray  Williams,  counsel  for  the  State 
of  Virginia,  who  made  a  plea  for  the 
preservation  of  states’  rights,  decrying 
the  increasing  paternalistic  interference 
by  the  government  with  the  individual 
and  with  the  states.  Huston  Thompson, 
special  assistant  to  the  Attorney- 
General,  conducting  the  commission’s 
case,  supported  the  constitutional  au¬ 
thority  of  the  commission  and  sought  to 
demonstrate  that  the  interests  of  North 
Carolina  and  West  Virginia  might  also 
he  affected  by  the  New  River  develop¬ 
ment. 


Detroit  Council  Appeals 
to  State  in  Rate  Case 

Unanimously  adopting  a  resolution  last 
week  demanding  that  the  Michigan  Pub¬ 
lic  Utilities  Commission  order  a  reduc¬ 
tion  in  rates  of  all  kinds,  the  Detroit 
City  Council  has  asked  the  Governor 
to  order  a  thorough-going,  honest  and 
independent  audit,  inventory  and  ap¬ 
praisal  of  the  Detroit  Edison  Company’s 
books  and  that  the  reduction  in  rates 
be  ordered  forthwith.  Subsequent  to 
the  adoption  of  the  resolution,  which  was 
drawn  up  by  James  H.  Lee,  assistant 
corporation  counsel  of  Detroit,  Mr.  Lee 
made  an  attack  on  the  commission  which 
was  resented  by  that  body  and  further 
action  impends. 

Referring  to  the  contentions  of  the 
city’s  lawyers,  the  Detroit  Edison  Com¬ 
pany’s  brief  filed  last  week  with  the  com¬ 
mission  says :  “Counsels’  argument 
with  their  schedules  of  selected  and 
warped  figures  has  been  presented  too 
late.  The  economic  forces  of  the  de¬ 
pression  have  already  decreased  respon¬ 
dent’s  earnings  to  such  an  extent  that 
there  remains  nothing  to  argue  about. 
This  rate  case  has  practically  dismissed 
itself.” 

T 

Commission  to  Investigate 
Power  Rates  in  Virginia 

In  an  effort  to  determine  the  fairness  of 
electric  power  rates  in  Virginia,  with 
special  reference  to  gross  income  from 
such  rates  and  the  operating  expenses 
of  utility  companies,  the  state  Corpora¬ 
tion  Commission  has  engaged  Allen  J. 
Saville,  consulting  engineer  of  Rich¬ 
mond,  to  conduct  an  investigation.  This 
investigation,  which  is  to  be  begun  im¬ 
mediately,  will  consume  about  one  year 
and  will  cost  approximately  $50,000. 
The  major  portion  of  the  expense  will 
be  borne  by  the  three  largest  power 
companies  in  the  state,  since  the  Cor¬ 
poration  Commission  has  no  more  than 
$13,000  available  for  such  purposes  in 
the  present  fiscal  year. 

The  commission’s  inquiry  will  not  in¬ 
volve  inventory  or  appraisal  of  utilities’ 
properties,  but  will  include  a  compari¬ 
son  of  Virginia  rates  with  those  in 
adjacent  and  similar  territory  and  an 
attempt  to  determine  whether  the  pres¬ 
ent  valuation  of  the  companies’  proper¬ 
ties  are  generally  in  line  with  present 
prices. 

T 

Readins  to  Open  Electric  Lines 

Electrical  service  on  the  Norristown 
and  Chestnut  Hill  branches  of  the  Ready¬ 
ing  Railroad  will  begin  February  o. 
The  completion  of  this  work  marks  the 
transformation  of  one  of  the  first  rail¬ 
roads  in  Pennsylvania  into  a  modern 
electric  transportation  system. 
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Oregon  Commissioner  Makes 
Bond  &  Share  Code  Demand 


Utility  Bonds  Strong;  Stocks  Dull 


Holding  the  telegraphic  code  of  Electric 
Bond  &  Share  Company  to  be  the  pri¬ 
vate  property  of  the  company,  used  pri¬ 
marily  to  lower  the  cost  of  telegraphic 
correspondence,  and  that  to  make  it  pub¬ 
lic  would  destroy  its  value,  officials  of 
Bond  &  Share’s  Pacific  Coast  properties 
have  refused  to  turn  over  the  parent 
company's  telegraphic  code  to  the  Ore¬ 
gon  Public  Utilities  Commissioner,  in 
his  investigation  of  the  Pacific  Power 
&  Light  Company,  Inland  Power  & 
Light  Company  and  Northwestern  Elec¬ 
tric  Company  (Electrical  World, 
December  17,  1932,  page  805,  and  Jan¬ 
uary  7,  page  3). 

John  A.  Laing,  vice-president  and 
general  attorney  of  Pacific  Power  & 
Light,  asserted  that  no  information  re¬ 
garding  books  of  account  or  correspond¬ 
ence  would  be  denied  the  commissioner, 
but  that  the  code  itself  could  not  be 
handed  over  by  officials  of  the  companies 
under  investigation  since  it  did  not 
belong  to  them.  The  commissioner  has 
requested  Mr.  Laing  to  ask  the  Electric 
Bond  &  Share  Company  for  the  code, 
which  he  agreed  to  do.  The  issue  arose 
over  the  decoding  of  a  telegram  pertain¬ 
ing  to  the  construction  of  a  transmission 
line  which  figured  in  the  hearing  in 
December,  Commissioner  Charles  M. 
Thomas  took  the  position  that  he  could 
not  determine  whether  the  companies’ 
rendering  of  the  telegram  was  accurate 
and  therefore  could  not  conduct  a  com¬ 
plete  investigation. 

Legislative  support  possible 

It  was  for  the  purpose  of  making  a 
formal  request  for  the  code  that  the 
hearing  was  called  January  24,  after  an 
interval  of  nearly  a  month.  On  being 
refused  it,  Mr.  Thomas  adjourned  the 
hearing  until  after  the  current  session 
of  the  Legislature,  before  which  a  bill, 
drafted  from  proposals  recommended  by 
the  commissioner,  is  row  pending.  One 
of  the  provisions  of  the  bill  would  give 
the  commissioner  the  power  to  declare  a 
utility  “in  contempt  of  the  commission.” 
Other  points  of  the  suggested  program 
are:  The  recapture  of  excessive  profits, 
supervision  of  utility  budgets,  assess¬ 
ment  of  cost  and  expense  of  investiga¬ 
tions  against  utilities,  incorporation  of 
utility  companies  hereafter  within  the 
state,  supervision  of  consolidations  and 
mergers  and  regulation  of  holding  com¬ 
pany  charges. 


1933 


During  the  month  of  January  public  utility  bonds  advanced  substantially,  the 
“Electrical  World”  index  reaching  93.3,  the  highest  point  recorded  since 
August,  when  93.8  was  reached.  Price  changes  in  the  stock  list  were  insig¬ 
nificant  during  the  past  week,  the  index  advancing  slightly  from  28.3  during 
the  preceding  week  to  28.9. 


Utility  Financing  Totaled 
$24,725,000  in  January 

New  security  offerings  by  electric  light 
and  power  companies  in  January  totaled 
$24,725,000,  as  compared  with  $4,336.- 
000  in  December  and  $34,300,000  in 


January,  1932.  It  is  interesting  to  note 
that  refunding  of  some  high-yield  bonds 
by  issuance  of  low-yield  securities  has 
been  successfully  undertaken.  Opera¬ 
tions  of  this  sort  may  constitute  an 
important  part  of  the  current  year’s 
financing,  but  the  market  for  new  issues 
remains  largely  selective. 


Name  of  Company 
Cowlidated  Gaa.  Electric  Light  A 
Power  Co.  of  Baltimore . 

Lake  Erie  Power  A  Light  Co . 


Ohio  Edison  Co . 

Union  Electric  Light  A  Power  Co. 
(Mo.) .  . 

Total . 


Issue  Period 

(Par  Value)  (Years)  Class 


Purpose 


$5,000,000 

48 

First  ref.  mtge.  sink,  fund  gold  bonds . 

To  retire  bonds  and  fo-  additions 
and  extensions . 

<75,000 

20 

First  and  ref.  mtge.  sink,  fund  gold  bonds, 
series  C . 

For  improvements,  additions  and 
extensions,  and  retirement  of 
unfunded  debt . 

8,000,000 

27 

First  and  consol,  mtge.  gold  bonds . 

To  refund  maturing  bonds  and  for 
additions  and  improvements... 

11,250,000 

$24,725,000 

24 

Gen.  mtge.  gold  bonds . 

To  retire  maturing  bonds . 

Interest 

Rate 

Price 

Per  Cent 
Yield 

4 

97J 

4.12 

6 

96 

6.35 

5 

96 

5.25 

4| 

97i 

4.69 
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commission  from  enforcing  its  orders 
for  reductions  in  rates.  In  effect,  the 
order  by  Judge  Zimmerman  challenges 
the  jurisdiction  of  federal  courts  in  ac¬ 
tions  brought  against  the  commission 
and  is  expected  to  halt  federal  court 
proceedings  until  the  commission  has 
completed  its  court  actions  to  compel 
the  companies  to  accept  rate  reductions. 


Week’s  Output  Recedes 


British  Output  in  1932 
Set  New  High  Record 

Electrical  energy  production  in  the 
United  Kingdom,  according  to  figures 
just  released  by  the  Board  of  Electricity 
Commissioners,  set  a  new  high  record 
in  the  year  just  ended.  Production  by- 
authorized  undertakings  totaled  12,224,- 
000,000  kw.-hr.,  as  compared  with  the 
revised  figure  of  11,413,000,000  kw.-hr. 
for  the  previous  year.  This  represents 
an  increase  of  7.1  per  cent  over  1931, 
which  in  turn  showed  an  advance  of  4.5 
per  cent  over  the  1930  figure. 

Energy  production  in  December  of 
last  year  was  1,266,000,000  kw.-hr.  as 
compared  with  the  revised  figure  of 
1,223,000,000  kw.-hr.  in  1931,  an  in¬ 
crease  of  3.5  per  cent. 

The  figures  given  cover  only  those 
enterprises  under  the  supervision  of 
the  British  Electricity  Commission, 
omitting  supplies  utilized  by  railroads 
and  street  car  lines  as  well  as  various 

1,300  — ^ — — I — ^ — I — I — - — - 

^  I  r  ‘ 

1.000 


Jan.  Feb.  Mar.  Apr.  May  June  July  Aug.  Sept.  Oct.  Nov.  Dec. 


Continuing  the  moderate  decline  of  industrial  region  the  movement  was 
the  preceding  week,  central  station  out-  parallel  with  last  year’s,  while  on  the 
put  fell  off  by  another  one  per  cent  in  Atlantic  seaboard,  and  especially  in 
the  week  ended  January  28.  The  Na-  New  England,  there  was  a  gain, 
tional  Electric  Light  Association  an¬ 
nounces  a  production  of  1,469,636,000 
kw.-hr.,  or  7.5  per  cent  less  than  it  was 
a  year  ago.  Comparison  with  recent 
weeks  shows  that  the  usual  gradual 
decrease  with  lengthening  daylight  is  in 
progress  but  is  slightly  more  pronounced 
than  in  1931.  Per  Cent  Change  from  Previous  Year 

It  should  be  noted  that  the  relative 
change  from  1931  was  predominantly 
on  the  Pacific  coast,  where  the  differ- 
etice  rose  to  5.2  per  cent  from  2.0  per 
cent  the  week  before.  In  the  Central 


W^eekly  Output,  Millions  of  Kw.-Hr. 
Week  Ended  1933  1932  1931  1930 

January  28 .  1,470  1,589  1,687  1,809 

January  21 .  1,484  1,598  1,713  1,826 

January  14 .  1,495  1,602  1,717  1,834 

.January  7 .  1,461  1,619  1,714  1,816 

U9S1)  U9'i0)  (1919) 

December  31 .  1,415  1,524  1,597  1,680 


Kegion 

Atlantic  Seaboard .... 

New  England  alone. 
Central  industrial .... 

Pacific  Coast . 

United  States . 


according  to  a  report  issued  by  the  elec¬ 
tricity  department  of  the  municipal 
council  of  Sydney.  Assistant  U.  S. 
Trade  Commissioner  H.  P.  Van  Blar- 
com  of  Sydney  has  announced  that  sales 
of  electrical  appliances  are  improving, 
although  it  is  not  known  whether  or  not 
they  are  leading  or  following  the  in¬ 
creased  consumption  of  electricity. 


Uommion  nearings 
Resumed  Before  Commission 

Cross-examination  designed  to  show 
that  valuations  made  by  witnesses  for 
the  Virginia  Coal  Operators’  Associa¬ 
tion  (Electrical  World,  December 
17,  page  804)  are  erroneous  and  with¬ 
out  value  for  rate-making  purposes  was 
undertaken  by  counsel  for  the  Old 
Dominion  Power  Company  as  the  State 
('orporation  Commission  last  week  re- 
'•utned  its  hearing  on  the  petition  asking 
for  a  reduction  in  power  rates.  The 
coal  operators  are  asking  a  50  per  cent 
reduction  in  the  $5,259,000  reported 
valuation  of  the  power  company’s  prop¬ 
erties  and  a  rate  reduction  of  at  least 
30  per  cent. 

Upon  completion  of  the  hearings  the 
proceedings  were  adjourned  for  30  days 
to  allow  counsel  for  the  coal  operators 
time  in  which  to  examine  the  power 
company’s  evidence  before  cross-ex¬ 
amining  its  witnesses. 


H  ^  Monthly  Output  ^ 

By  ‘^AUTHORIZED  UNDERTAKINGS' 
— I — 1—  Great  Britain  — : - — 


Wisconsin  Board  Upheld 
by  Court  in  Rate  Cases 

In  order  to  prevent  utilities  from  apply¬ 
ing  to  federal  district  courts  to  set  aside 
rate  reduction  orders,  the  Wisconsin 
Public  Service  Commission  has  exer¬ 
cised  an  obscure  statute  which  has  never 
been  used  in  Wisconsin  so  far  as  can 
be  learned  from  available  records. 

Under  the  law,  proceedings  in  federal 
court  must  be  halted  when  it  is  invoked 
in  a  state  court. 

At  the  request  of  the  commission.  Preparation  of  a  revision  of  its  bulletin. 
Circuit  Judge  A.  G.  Zimmerman  issued  “Industrial  Research  Laboratories  of 
an  order  under  the  statute  commanding  the  United  States,  including  Consulting 
federal  court  to  stop  cases  pending  be-  Research  Laboratories,”  has  been  an- 
fore  it  which  were  started  by  the  Mon-  nounced  by  the  National  Research 
dovi  Telephone  Company  and  the  Council,  Washington,  D.  C.  New  list- 
Neshonoc  Light  &  Power  Company,  ing  of  companies  sponsoring  such  work 
These  companies  appealed  to  federal  are  invited  for  the  bulletin,  probably  to 
court  for  injunctions  to  restrain  the  be  published  in  September. 


JFMAMJJASOND 

private  plants.  In  1929  the  total  out¬ 
put  of  Great  Britain  was  estimated  by 
the  British  Electrical  and  Allied  Manu¬ 
facturers’  Association  as  16,900,000.000 
kw.-hr.,  against  the  total  of  10,294,- 
000,000  kw.-hr.  for  “authorized  under¬ 
takings.” 


Use  of  Electricity  Up  in  Australia 

In  Australia  the  consumption  of  elec¬ 
tricity  for  November,  1932,  totaled 
27,556,810  kw.-hr.,  as  compared  with 
24,438,408  in  the  same  month  of  1931. 
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Wood  Preservers  Discuss 
Ways  to  Prolons  Pole  Life 

Desirable  practices  for  the  care  of 
treated  poles  were  covered  in  a  report 
of  the  pole  service  record  committee  as 
an  immediately  practicable  item  that 
was  made  available  to  utilities  and  other 
pole  users  at  the  meeting  of  the  Amer¬ 
ican  Wood  Preservers’  Association  in 
Chicago  last  week.  The  care  suggested 
is  the  result  of  an  investigation  by  the 
committee  on  abuse  of  poles  after  treat¬ 
ment  to  recommend  procedures  for  se¬ 
curing  maximum  pole  service.  Points 
covered  include  damage  from  pointed 
tools  carelessly  used,  abuses  in  unload¬ 
ing  and  yard  handling,  neglect  of  sani¬ 
tary  conditions  during  storage  and 
damages  inflicted  on  poles  during  dis¬ 
tribution  to  and  installation  in  the  line. 
That  the  initial  toxicity  of  coal-tar 
creosote  and  coal-tar  mixtures  is  con¬ 
siderably  higher  than  the  original 
toxicity  of  coal-tar  creosote  and  petro¬ 
leum  mixtures  was  the  conclusion  of 
Henry  Schmitz  in  discussing  measures 
to  combat  the  ravages  of  wood-destroy¬ 
ing  fungi. 


“Heating  wet  wood  may  set  up 
damaging  stresses  within  the  wood, 
especially  in  pieces  containing  the  pith 
on  account  of  the  tangential  expansion 
and  radial  contraction  which  takes  place, 
resulting  in  radial  cracks  through  the 
center  and  circular  cracks  or  shakes 
farther  out,”  stated  Arthur  Koehler. 
“The  effect  increases  rapidly  with  in¬ 
crease  in  temperature,  above  160  deg.  F. 
and  possibly  even  with  temperatures 
above  a  lower  limit.” 

T 

Philadelphia  "Renovizes" 

Residents  of  Philadelphia  have  pledged 
themselves  to  spend  more  than  $15,000,- 
(XK)  within  the  next  six  months  in  re¬ 
storing,  repairing  and  remodeling  their 
property.  The  Renovize  Philadelphia 
Campaign,  under  the  leadership  of  the 
business  and  professional  men  and 
women  and  labor  leaders  of  Philadel¬ 
phia,  urges  residents  to  take  advantage 
of  today’s  bargain  prices  to  make  im¬ 
provements  now.  H.  P.  Liversidge, 
vice-president  of  the  Philadelphia  Elec¬ 
tric  Company,  is  vice-chairman  of  the 
campaign. 

T 


Range  Rental  Plan  Launched  in  Hartford 


For  $1.30  per  month  plus  energy 
charges  at  the  regular  rates  resi¬ 
dential  customers  of  the  Hartford 
Electric  Light  Company  can  now  rent 
an  electric  range.  Effective  February  1 
the  company  launched  a  program  pro¬ 
viding  for  free  wiring  of  the  first  500 
installations  applied  for.  The  range  se¬ 
lected  for  rental  is  a  specially  designed 
outfit  to  be  known  as  the  “Hartford” 
range,  having  a  rating  of  about  8  kw.. 
four-burner  table  top  oven  and  220-volt 
balanced  switching.  Apartment  house 
and  underground  service  installations 
are  not  included  in  the  free  wiring  plan, 
which  was  announced  in  commemora¬ 
tion  of  the  company’s  fiftieth  anniversary 
and  also  to  stimulate  quick  response  to 
the  offer.  Arrangements  have  been 
made  whereby  local  electrical  dealers 
can  provide  for  the  rental  of  these 
ranges  to  their  customers  by  the  com¬ 
pany.  Any  range  rented  in  1933  will  be 
moved  once  at  the  company’s  expense 
up  to  the  end  of  1935,  and  the  same  pro¬ 
vision  has  been  made  with  respect  to 
makes  of  ranges  sold  to  the  local  public. 

Before  deciding  to  rent  ranges  to  the 
public  the  company  inaugurated  early  in 
December,  1932,  a  plan  of  rental  to  em¬ 
ployees  at  a  price  of  18  cents  per  week. 
A  survey  indicated  that  150  out  of  500 
eligible  employees  with  respect  to  loca¬ 
tion  on  the  system  were  cooking  elec¬ 
trically  before  the  rental  plan  was  an¬ 
nounced.  The  offer  resulted  in  a  total 
of  about  200  employees,  or  40  per  cent 


of  those  eligible,  being  listed  as  users 
of  electric  ranges.  About  half  the  cost 
of  range  wiring  was  met  by  the  com¬ 
pany  in  this  program,  the  employee  con¬ 
tributing  approximately  $20.  After  the 
first  500  ranges  are  signed  up  for  rental 
the  customer  w'ill  be  expected  to  pay 
approximately  $18  toward  the  range 
wiring,  term  payments  of  $1  per  month 
being  allowed.  The  range  investment 
will  be  charged  to  rental  account  and 
the  outfits  will  remain  the  property  of 
the  company. 

T 

Grandstand  Seats  Heated 
Electricallyjn  Switzerland 

Will  the  cheering  crowds  at  our  next 
season’s  football  games  sink  back  after 
each  rousing  ecstasy  of  shouting  to 
warm  seats  that  will  take  the  chill  from 
watching  in  grim  November  days? 
They  will  if  we  borrow  a  lesson  from 
Switzerland. 

An  installation  has  just  been  com¬ 
pleted  at  the  Bolder  Skating  Rink  in 
Zurich,  where  well-insulated  electric 
cables  are  placed  in  rows  of  three  under 
the  seats  used  by  spectators  in  the 
grandstands.  Tin  strips  radiate  a  uni¬ 
form  heat  of  75  to  85  deg.  F. 

In  order  to  avoid  a  short  circuit  every 
cable  length  is  grounded  through  an 
automatic  switch,  immediately  discon¬ 
necting  the  endangered  section.  The 
current  is  supplied  by  the  same  power 


Major  New  Construction 
This  Week 

Virsinid  Electric  &  Power  Company 
is  arransins  1933  construction  to  cost 
over  $5,000,000,  includins  extensions 
and  improvements  on  the  system. 

Machine  drives,  motors,  conduit 
wiring,  conveyors,  etc.,  will  be  in¬ 
stalled  in  plant  of  Industrial  Rayon 
Corporation,  Cleveland,  Ohio.  Esti¬ 
mated  cost  $100,000. 

Fort  Wayne,  Ind.,  asks  bids  until 
February  14  for  electric  trubine  units, 
pumps  and  auxiliary  equipment  for 
municipal  water  system. 

Appalachian  Electric  Power  Com¬ 
pany  plans  construction  of  5,500-hp. 
hydro-electric  plant  at  dam  at  Lynch¬ 
burg,  Va.  Estimated  cost  about 
$500,000,  with  transmission  lines, 
switching  station  and  other  structures. 

Aberdeen,  S.  D.,  plans  new  call  for 
bids  for  electric  generators,  Diesel 
engines,  switchboard  and  instruments 
and  complete  accessory  equipment, 
traveling  crane,  etc.;  also  for  electric 
distribution  and  city  lighting  systems. 
Estimated  cost  $850,000. 

Machine  drives,  motors,  electric 
hoists,  conveyors,  etc.,  will  be  in¬ 
stalled  in  plant  of  Berghoff  Brewing 
Corporation,  Fort  Wayne,  Ind.  Cost 
over  $100,000. 


house  which  provides  the  current  neces¬ 
sary  for  the  production  of  the  artificial 
ice  of  the  skating  rink. 

T 

Tclechron  Patent  Rights  Defined 

Claiming  the  use  of  any  other  make 
of  electric  clock  but  a  Telechron  on  cir¬ 
cuits  of  a  power  company  using  one  of 
its  master  frequency  regulator  controls 
to  constitute  an  infringement  of  patent, 
the  Warren  Telechron  Company  re¬ 
cently  won  a  suit  against  the  Kodel 
Electric  &  Manufacturing  Company. 
This  decision  has  been  reversed  in  U.  S. 
Circuit  Court  of  Appeals  for  the  Sixth 
District  by  the  decision  of  Judge 
Hickenlooper,  who  rules  that  Tele- 
chron’s  control  cannot  extend  beyond 
sale  of  the  master  clock. 


T 


Electrical  Machinery  Exports  Lower 

Exports  of  electrical  machinery  during 
the  month  of  December  amounted  to 
$3,193,175,  as  compared  with  $3,697,630 
in  November  and  $5,733,699  for  Decem¬ 
ber,  1931,  according  to  figures  compiled 
by  the  Bureau  of  Foreign  and  Domestic 
Commerce. 

T 

New  York  Metal  Prices 


Jmn.  24.  1933  Jan.  31.  1933 


Copper,  electrolytic . 

Le^,  Am.  A  S.  R.  price 

Antimony . 

Nickel  ingot . 

Zinc,  spot . 

Tin.  8trsita . 

Aluminum.  99  per  cent. 


Cente  per 

Cente  per 

Pound 

Pound 

5.00 

5.00 

3.00 

3.00 

5.80 

5.85 

35.00 

35.00 

3.35 

3.275 

22.80 

23. 10 

23.30 

23.30 
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Hish  Water  Halts  Louisville  Hydro 

Unusually  heavy  rainfall  in  January  in 
the  Ohio  river  valley  has  resulted  in  the 
Louisville  plant  of  the  Louisville  Gas  & 
Electric  Company  being  out  of  service 
for  a  week,  with  prospects  of  another 
week  or  so  longer  of  suspension  due  to 
high  water.  Meantime  company  re¬ 
quirements  are  being  supplied  from  its 
Riverside  steam  plant  and  connections 
with  Cincinnati  and  lines  of  the  Ken¬ 
tucky  Utilities  Company  to  central  Ken¬ 
tucky. 

▼ 

Hydro  Development  of  Idaho 

Idaho  has  potential  undeveloped  water 
power  of  2,704,107  hp.,  as  compared 
with  the  present  development  of  292,101 
hp.,  according  to  the  annual  report  of 
R.  W.  Faris,  state  Commissioner  of  Re¬ 
clamation,  which  also  gives  the  potential 
undeveloped  water  storage  in  the  state 
as  6,619,390  acre-feet,  as  compared  with 
a  present  storage  capacity  of  4,656,500 
acre-feet. 

T 

Belvidere  Rejects  Municipal  Plant 

Voters  of  Belvidere,  Ill.,  have  rejected 
a  proposal  to  issue  $370,000  of  public 
certificates  to  finance  the  construction 
of  a  municipal  light  and  power  plant. 
The  vote  was  2,223  for  and  1,193 
against,  lacking  the  necessary  two- 
thirds  majority. 

T 

Lishtins  Kit  Promotion  Spreads 

Started  on  the  properties  of  the  Ameri¬ 
can  Gas  &  Electric  Company,  the  plan 
of  having  company  representatives  call 
upon  commercial  customers,  armed  with 
a  demonstration  kit  whose  main  element 
is  a  Weston  “Luminometer"  to  prove  the 
importance  and  relationships  of  lamp 
grades,  reflector  conditions  and  wall 
finishes,  has  been  extended  to  Niagara 
Hudson,  Ohio  Public  Service,  Central 
Hudson  Gas  &  Electric,  Public  Service 
of  New  Jersey  and  Associated  Gas  & 
Electric  properties.  Public  Service  of 
Northern  Illinois,  according  to  a 
speaker  at  a  recent  lighting  demonstra¬ 
tion  at  the  Chicago  Lighting  Institute, 
plans  similar  work. 

T 

Georsia  Appraisal  Likely 

That  a  group  of  "disinterested”  engi¬ 
neers  will  be  appointed  by  the  Georgia 
Public  Service  Commission  to  place  a 
valuation  on  the  holdings  of  the  Georgia 
Power  Company  has  been  announced 
by  Chairman  James  A.  Perry,  at  the 
conclusion  of  a  series  of  hearings  on 
service  charges  and  rates  (Electrical 
World,  December  17,  1932,  page  807). 
This  decision  was  made  in  the  face  of  a 
measure  introduced  in  the  Georgia  Gen¬ 
eral  Assembly  which  would  take  the 
valuation  of  property  for  rate  making 


out  of  the  hands  of  the  commission  and 
make  it  automatically  dependent  upon 
tax  returns  made  to  the  state  by  public 
utility  companies. 

T 

Appliance  Rentals  in  Malay  States 

Users  of  electrical  energy  in  the  Fed¬ 
erated  Malay  States,  where  the  enter¬ 
prise  is  conducted  by  the  government, 
have  for  at  least  three  years  had  the 
privilege  of  renting  various  appliances 
instead  of  purchasing  them.  In  1931 
the  revenue  from  the  rental  of  these 
devices  totaled  $57,415  and  nearly  4,000 
were  so  placed  in  service.  Fans  pre¬ 
dominated. 

▼ 

I  su33e$t  a  depression  reserve  .  .  .  that 
durin3  a  period  of  30od  times  when 
industrial  activity  is  in  full  swin3,  com¬ 
missions  be  authorized  or  directed  to 
permit  a  return  in  excess  of  what  is 
needed  to  attract  and  compensate 
capital,  and  that  such  excess  be  set  aside 
as  a  definitely  earmarked  surplus  not 
to  be  made  available  for  dividends  in 
the  period  of  prosperity  .  .  .  then 
when  a  period  of  depression  comes 
.  .  .  rates  mi3ht  be  cut  to  furnish  the 
relief  which  lowered  prices  and  lowered 
incomes  require. 

DAVID  LILIENTHAL, 
Wisconsin  Public  Service  Commission. 

~  Commissioner  Lilienthal,  speaking  ~ 
under  the  auspices  of  the  Brookings 
Institute  in  Washington  last  week, 
and  moved  by  the  need  for  relief 
which  can  in  many  instances  be  given 
only  at  the  cost  of  the  rights  of  cap¬ 
ital,  hazarded  a  hopeful  suggestion 
witn  appalling  difficulties  as  a  prac¬ 
tical  expedient.  Where  may  depres¬ 
sion-proof  reserves  be  invested.^  Who 
foresaw  the  extent  of  the  present 
_  decline.’  _ 

V 

New  Illinois  Commission  Approved 

Governor  Henry  Horner’s  new  appoint¬ 
ments  to  the  Illinois  Commerce  Com¬ 
mission  have  been  approved  by  the 
State  Senate.  They  are  Benjamin  Lind- 
heimer,  chairman,  and  Andrew  Olsen  of 
Moline  and  Charles  F.  Byrne  of  River 
Forest.  Holdovers  are  G.  Gale  Gilbert, 
formerly  chairman :  Paul  Samuels.  Phil 
Collins  and  Walter  Wilson. 

V 

Suit  Brousht  Against  American  Light 

Charging  that  purchases  of  stocks  had 
been  made  for  the  profit  of  interests 
controlling  the  board  of  directors  of  the 
American  Light  &  Traction  Company, 
two  stockholders  have  brought  suit  to 
compel  the  company  to  account  for 
alleged  losses  of  $19,500,000.  At  the 
hearing  before  Vice-Chancellor  John 
H.  Backes  in  Newark  testimony  re¬ 
vealed  that  a  factional  split  in  the  man¬ 
agement  of  the  company  in  1928  between 
groups  representing  the  Koppers  Com¬ 
pany  and  the  United  Light  &  Power 
Company  on  the  board  of  directors 
made  necessary  certain  transactions 
which  now  are  being  questioned. 


Wisconsin  Dividend  Ban  Continues  || 

Announcement  has  been  made  by  the 
Wisconsin  Public  Service  Commission 
that  its  temporary  order  to  five  Wiscon¬ 
sin  utilities  not  to  authorize  or  pay 
common  dividends  until  a  final  determi¬ 
nation  is  made  as  to  whether  or  not  | 
company  capital  is  impaired  (Elec-  1 
TRicAL  World,  July  23,  1932,  page  98)  I 
will  remain  effective  until  the  com-  I 

panics  request  a  hearing.  \ 

t 

T  j 

Rate  Cut  Calms  Englewood  I 

j 

Agitation  for  a  municipal  plant  in  En-  i 
glewood,  Colo.,  quieted  by  a  permanent  | 
injunction  against  the  project  (Elec-  j 
TRICAL  World,  December  31,  page  872),  \ 

has  been  further  allayed  by  reduction  in  i 
rates  made  effective  February  1  by  the  { 
Central  Colorado  Power  Company,  ) 
which  serves  the  city.  This  reduction,  1 
affecting  ten  other  commimities  served  j 
by  the  company,  was  ordered  by  the  } 
State  Public  Utilities  Commission,  and 
ranges  from  15  to  36  per  cent.  Public  ( 
Service  Company  of  Colorado  has  also  [ 
been  ordered  to  lower  rates  in  seventeen 
communities  which  it  serves.  ' 

T 

Oklahoma  Rate  Probe  Ordered 

General  investigation  of  the  electric 
rates  charged  by  all  companies  serving 
in  Oklahoma  has  been  ordered  by  the 
state  Corporation  Commission.  Twenty 
companies  have  been  given  until  Feb¬ 
ruary  20  to  show  why  rates  should  not 
be  reduced.  The  order  states  that 
voluntary  reductions  in  rates  have  not 
been  in  keeping  with  general  reductions 
in  other  commodities. 

T 

New  Investment  Company  Formed 

Standard  Utilities,  Inc.,  a  new  invest¬ 
ment  company,  has  been  incorporated  in 
Maryland  to  acquire,  for  long-term  in¬ 
vestment,  securities  of  public  utility 
companies.  It  is  the  intention  of  the 
management  to  invest  its  funds  prin¬ 
cipally  in  common  stocks  and  its  original 
investment  will  be  confined  to  common 
stocks  of  certain  companies  in  the  Elec¬ 
tric  Bond  &  Share  ^stem.  A  banking 
group,  headed  by  John  Nickerson  & 
Company,  is  making  a  public  offering 
of  the  common  stock. 

T 

Improved  Low -Temperature  Heating 

Low-temperature  heating  fabric  has 
been  developed  in  England  which  can  be 
installed  as  easily  as  papering  a  room. 
Resistance  wires  are  embedded  in  the 
fabric  and  operate  at  a  surface  tempera¬ 
ture  but  little  above  that  of  the  human 
body.  With  this  system  and  a  rate  of 
2  cents  a  kilowatt-hour  an  average  size 
room  has  been  maintained  under  thermo¬ 
static  control  constantly  at  63  deg.  at  a 
cost  of  4  cents  per  1,000  cu.ft.  per  day. 
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New  High-Voltage  Rectifier 
Free  of  Complicated  Parts 

An  arc  rectifier  of  remarkable  sim¬ 
plicity,  free  from  vacuum  and  similar 
requirements,  has  been  described  in  a 
recent  issue  of  Elektrotechnische  Zeit- 
schrift  by  Erwin  Marx.  The  device  is 
acclaimed  as  especially  suitable  for  con¬ 
tinuous  operation  with  heavy  currents 
at  extremely  high  voltage,  thus  render¬ 
ing  it  practicable  for  high-voltage 
direct-current  transmission  purposes 
and  permitting  the  potentiality,  it  is 
claimed,  of  dealing  with  six  or  seven 
times  the  power  which  can  be  trans¬ 
mitted  with  three-phase  current. 

The  device  consists  essentially  of  two 
electrodes  surrounded  by  a  hard  paper 
cylinder  into  which  compressed  air  is 
forced.  An  ignition  spark  is  produced 
periodically  between  two  electrodes  by 
means  of  an  auxiliary  emf.  which  may 
be  derived  from  a  coil  connected  in 
series  with  the  rectifier  and  coupled  in¬ 
ductively  with  an  ignition  current.  The 
ignition  spark  is  followed  immediately 
by  the  power  current  arc,  which  is  kept 
in  motion  so  that  the  electrodes  are  not 
burned,  yet  which  is  of  nearly  constant 
length  while  the  current  is  flowing  to 
avoid  variation  of  the  arc  voltage  and 
losses. 

The  magnetic  field  of  the  coils  causes 
the  arc  to  rotate  about  the  axis  of  the 
electrodes  while  the  arc  is  driven  toward 
the  axis  by  the  compressed  air  blast 
which  flows  concentrically  toward  the 
hollow  centers  of  the  electrodes.  The 
ignition  spark  strikes  between  the  near¬ 
est  points  of  the  electrodes  and  the  arc 
reaches  their  necks  shortly  before  the 
current  passes  through  zero.  The  air 
blast  is  here  of  maximum  intensity  and 
drives  the  ends  of  the  arc  into  zones, 
whence  ignition  is  impossible. 

According  to  Mr.  Marx,  valves  of 
this  type  have  been  tested  up  to  carrying 
capacities  of  1,500  amp.,  combined  with 
the  ability  to  withstand  150  kv.  during 
the  reverse  cycle.  The  efficiencies 
quoted  are  between  98  and  99  per  cent. 
I'he  cost  of  the  equipment  is  said  to  be 
quite  low.  One  rectifier  is  used  for 
each  phase  of  the  current  to  be  rectified. 
By  proper  timing  of  the  ignition  spark 
inverted  (d.c.-a.c.)  operation  may  be 
attained. 

T 

Lishting  the  World’s  Fair 

Chicago  will  be  illuminated  by  an 
artificial '  aurora  borealis  all  summer, 
W'alter  D’A.  Ryan,  General  Electric 
engineer  in  charge  of  the  illumination 
of  the  Century  of  Progress  Exposition 
at  Chicago,  has  announced.  This  will 
appear  about  100  ft.  above  a  90-ft. 
combination  fountain  and  pillar  of  light 
which  is  to  feature  the  court  of  the 
electrical  building.  The  aurora  will  be 


formed  by  an  arch  of  searchlights,  all 
beams  of  which  intersect  directly  above 
the  pillar  and  spread  out  fanlike  over 
the  sky.  The  beams,  it  is  said,  will 
not  be  visible  until  they  intersect  and 
form  the  aurora,  which  will  illuminate 
all  the  varying  levels  and  faqades  of  the 
electrical  building  and  send  its  glow 
over  the  city. 

T 

Electronic  Pencil 
Supplants  Telautograph 

That  familiar  mechanical  system  for 
transmitting  communications  across  rel¬ 
atively  short  distances  simultaneously 
with  the  writing  of  the  message,  the 
telautograph,  has  been  greatly  improved 
and  the  field  of  application  and  useful¬ 
ness  broadened  by  the  introduction  of 
electronic  devices. 

Latest  is  the  cathautograph,  consist¬ 
ing  essentially  of  a  cathode-ray  tube 
whose  electron  beam  is  controlled  by  a 
suitable  transmitting  apparatus  which 
causes  the  spot  to  move  in  any  desired 
direction  for  any  desired  distance  on 
the  screen.  Essential  to  the  develop¬ 
ment  is  the  use  of  special  salts  instead 
of  calcium  tungstate  on  the  tube  end. 
The  special  salts  have  a  decay  period 


in  the  neighborhood  of  thirty  seconds, 
so  that  about  ten  words  can  be  written 
and  viewed  on  the  fluorescent  screen 
before  the  first  one  begins  to  fade  out. 

Applications,  in  addition  to  the  fa¬ 
miliar  ones  in  restaurants,  railways, 
storerooms,  etc.,  are  communication  be¬ 
tween  airplanes  and  vessels  and  land, 
police  cars  and  headquarters,  noiseless 
instructions  to  broadcasting  artists, 
foreign  language  interchanges  and  ad¬ 
vertising  purposes. 

▼ 

Packaged  Cereal  Sterilized 
by  Corona  Discharge 

For  more  than  a  year  the  packaged 
cereal  shipments  of  the  Miller  Cereal 
Mills,  Omaha,  Neb.,  have  been  deger- 
minated  against  the  eggs  or  larvae  of 
insect  life  by  an  electric  sterilizer. 
Treatment  consists  of  passing  the  sealed 
packages  through  a  zone  of  high-fre¬ 
quency,  high-potential  corona,  applied 
between  two  groups  of  rotating  elec¬ 
trodes  and  a  corona-concentrator  below 
the  package  conveyor. 

Equipment  required  is  a  motor-gen¬ 
erator,  resonant  circuit  and  high-voltage 
transformer.  In  such  installations  the 
power  demand  ranges  from  4  to  7  kw. 

T 


PORTABLE  ELECTRIC  STARTER  FOR  PLANE  MOTORS 


Wide  World 


Amplification  of  the  familiar  electric  hand  drill  idea  brings  a  new  service 
to  an  otherwise  self-contained  unit  of  transport.  Airplane  batteries  are 
relieved  of  heavy  duty  in  starting  plane  motors  by  this  ratchet  starter 
which  plugs  into  the  most  convenient  field  lighting  socket  and  is  so  light 
as  to  be  readily  handled.  Lighter  weight  batteries  can  be  used  and  the 
energy  saved  for  two-way  radio  telephone  operation. 


February  4,1933  — ELECTRICAL  WORLD 


153 


-S' 


E  D  I  T  O  R  I  A 


L.W.W.MORROW 

Editor 


'7  :  ■ 


A  splendid  A.I.E.E.  meeting 

The  midwinter  convention  of  the  American 
Institute  of  Electrical  Engineers  was  a 
success.  More  than  1,100  engineers  were  in  at¬ 
tendance  and  the  program  was  unusually  diverse 
and  interesting.  As  reported  briefly  in  this  issue, 
there  has  been  much  engineering  progress  and 
there  remain  many  unsolved  engineering  prob¬ 
lems.  These  engineers  waste  little  time  in  dis¬ 
cussing  broad  generalities  and  find  little  time  to 
debate  as  to  who  should  lead  the  way  out  of  the 
depression.  Their  work  is  technical  and  definite 
and  they  try  to  focus  upon  facts  and  opportunities. 
In  a  real  sense,  however,  their  contributions  are 
worth  much  more  than  all  the  general  discussions, 
of  economic  and  social  problems.  They  contribute 
the  means  to  save  money,  to  advance  standards 
of  living,  to  increase  business  and  to  make  pos¬ 
sible  readjustments  in  business. 

Engineers  are  just  as  human  as  any  one,  but 
they  are  busy  men  with  definite  jobs  and  in  a  sense 
deal  mostly  with  practical  things.  This  is  their 
functional  task  in  modern  civilization.  But  some 
of  them  are  surely  capable  of  applying  their  logic, 
their  methods  and  their  practical  business  capaci¬ 
ties  to  the  more  involved  economic  and  social 
maladjustments  that  now  exist.  Without  theory, 
without  preconceived  ideas  and  with  open  minds 
they  should  be  able  to  contribute  to  the  solution 
of  social  and  economic  problems.  It  would  be 
well,  therefore,  in  the  future  to  devote  at  least 
one  session  of  the  A.I.E.E.  meetings  to  these 
topics  through  the  agency  of  papers  presented  by 
the  ablest  and  most  experienced  men.  This  would 
at  least  stimulate  broader  thinking  and  might 
develop  very  useful  and  practical  suggestions. 
The  times  have  changed  and  professional  en¬ 
gineering  societies  should  discuss  economic  and 
social  aspects  of  engineering. 


Sal  es  plans  will  get  business 


WE  HAVE  tried  all  the  schemes  available 
and  still  domestic  consumers  will  not  buy. 
This  is  a  common  report  in  many  territories. 
Another  report  is  that  filling  up  empty  dealer  and 
jobber  shelves  does  no  good  because  the  goods  do 
not  move.  These  reports  show  that  present  sell¬ 
ing  necessitates  new  methods  and  definite  plan- 
ning. 

Consumers  have  money  to  buy,  but  they  are  not 
attracted  by  long-term  credit  plans.  Pay  as  you 
go  should  replace  time  payment  in  sales  efforts. 
Consumer  markets  do  not  respond  to  door-to- 
door  canvassing  because  this  has  been  overdone 
by  individual  enterprises  and  because  there  has 
been  no  preparation  or  ground  work  through  the 
creation  of  consumer  desire.  Jobbers  and  dealers 
are  inert  because  they  find  the  market  thin  and 
highly  resistant,  so  that  individual  enterprises 
find  sales  costs  too  large.  Many  other  changed 
conditions  exist  that  must  be  studied  if  sales  are 
to  be  successful. 

The  first  essential  to  selling  is  enthusiasm  and 
optimism,  and  this  means  that  a  salesman’s  first 
words  should  not  be  “business  is  terrible.”  They 
should  be,  “here  Is  an  idea  and  a  plan  that  will  get 
the  business.”  After  enthusiasm  and  optimism 
comes  definite  sales  plans.  These  should  start  at 
the  top  and  end  with  the  ultimate  consumer.  A 
sales  idea  or  a  marketing  idea  must  be  definite 
and  capable  of  detail  proof  to  overcome  the 
inertia  of  sales  outlets.  Beyond  this  it  is  neces¬ 
sary  to  use  collective  or  group  action  to  the 
utmost  in  order  to  Increase  sales  pressure  and 
reduce  sales  costs  to  participating  enterpises. 
There  is  no  reason  for  decreased  business  except 
inertia,  lack  of  enthusiasm  and  lack  of  definite 
sales  plans  aggressively  and  enthusiastically 
applied. 
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Desire  for  change 
a  basis  for  recovery 

Last  week  Crosby  Field,  vice-president  of  the 
j  Brillo  Manufacturing  Company,  injected  some 
thoughts  on  current  problems  at  the  A.I.E.E.  con¬ 
vention  that  are  worth  considering.  He  reminds  us 
that  every  era  of  progress  has  been  started  and 
stimulated  through  its  cycle  by  responding  to  the 
ever-present  public  desire  for  a  change  in  the 
manner  of  living.  Witness  the  pioneers’  search 
for  new  land  which  brought  forth  railroad  trans¬ 
portation,  and  later  the  desire  to  enlarge  one’s 
daily  scope  of  activity  which  stimulated  automo¬ 
biles  and  road  construction.  Both  created  need 
for  capital  goods,  auxiliaries  industries  and 
employment  of  people  directly  or  indirectly  in 
construction  or  production.  But  each  time  pros¬ 
perity  grew,  overexpansion  was  stimulated  to  the 
point  where  profits  diminished  and  it  was  for¬ 
gotten  that  even  the  investments  in  these  new 
developments  might  have  to  be  written  off  com¬ 
pletely  some  day  because  of  displacement  by 
future  developments. 

Out  of  this  repetitive  experience  of  past  business 
cycles  Mr.  Field  sees  some  hope  and  some  lessons. 
The  hope  lies  in  the  fact  that  most  people  are  dis¬ 
satisfied  with  their  present  mode  of  living  or 
working — a  factor  which  stimulated  every  pre¬ 
vious  development  that  led  to  an  era  of  prosperity. 
One  of  the  major  causes  for  irksome  living  condi¬ 
tions  is  the  concentration  of  populations  in  large 
centers,  with  the  attendant  difficulties  of  getting 
to  and  from  work  if  home  life  is  to  be  pursued 
In  desirable  surroundings.  Mr.  Field  sees  the 
possibility  of  widespread  decentralization  of  busi¬ 
ness  and  industry  and  consequently  decentraliza¬ 
tion  of  population,  which,  in  turn,  will  call  for 
development  of  smaller  centers  of  activity  with 
all  the  facilities  for  carrying  on  the  revised  com¬ 
mercial,  industrial  and  social  life.  This  means 
construction  in  its  broadest  sense,  new  outlets 
for  employment  and  creation  of  purchasing  power, 
which  starts  the  cycle  of  any  recovery. 

But  he  warns  that,  to  avoid  the  financial  embar¬ 
rassments  which  periodically  occur  in  different 
industries  and  business,  investments  must  be 
written  off  at  a  much  more  rapid  rate  and  that  the 
25  to  99-year  terms  of  funded  debt  erroneously 
assume  that  living  conditions  will  never  change  in 


that  period  to  make  the  investment  represented 
thereby  obsolete.  Right  now  it  is  essential  to  pay 
off  debts  or  arrange  for  their  statisfactory 
destruction  or  reduction.  Instead  of  thinking  so 
much  of  efficiency  or  of  permanency  in  equipments, 
more  attention  should  be  given  to  reliability  of 
performance.  With  this  as  an  aim  the  market 
for  new  products  should  increase. 


Executives  in  the  balance 

WHEN  the  wheels  of  industry  are  running 
smoothly  and  when  employer  and  employee 
are  pursuing  their  respective  tasks  in  contentment 
and  hope  it  is  comparatively  easy  to  be  successful. 
At  such  times  popular  opinion  lauds  those  who, 
borne  aloft  on  the  wave  of  prosperity,  are 
credited  for  their  sagacity  and  foresight,  and  the 
legend  of  the  superman  finds  acceptance.  When 
the  tide  turns  and  the  clouds  of  depression  gather 
from  all  sides  the  picture  changes,  and  then  all 
the  executive’s  force  of  character,  positive  and 
constructive  attributes  must  be  brought  into  play 
to  exert  the  necessary  leadership.  A  premium  is 
put  upon  ability  to  judge  wisely  as  to  policies  and 
to  steer  enterprises  safely  between  the  exposed 
rocks  of  wastefulness  and  the  sunken  ledges  of 
false  economy. 

In  the  electrical  field  executives  are  being 
weighed  in  the  balance.  Certain  broad  results 
are  expected  by  the  public,  by  stockholders 
and  employees.  The  public  demands  and  will 
have  good  service  at  fair  prices.  Stockholders 
hire  out  their  savings  for  just  wages.  Employees 
look  to  their  superiors  to  manifest  sound  judg¬ 
ment,  full  consideration  of  services  rendered, 
courage  to  support  adequate  business  develop¬ 
ment  and  to  insist  on  the  maintenance  of  high 
standards  of  service.  Thrice  happy  is  the  com¬ 
munity  whose  central-station  management  has 
been  able  to  carry  on  in  these  troublesome  times 
without  resorting  to  the  ruthless  discharge  of 
competent  employees  of  long  service,  to  the 
cutting  of  wages  below  bare  living  requirements, 
the  abandonment  of  co-operative  effort  to  increase 
efficiency  and  refusal  to  expend  reasonable  sums 
to  save  greater  amounts.  When  we  shall  have 
climbed  once  again  into  the  sunlight  of  prosperity, 
history  will  proclaim  those  who  have  nobly  stood 
the  test. 
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Industrial  and  Impulse  Problems 

Rule  A.I.E.E.  Convention 

A  BSORBING  a  large  part  of  the  last  three  days  of 
last  week’s  A.I.E.E.  convention  were  sessions 
A,  again  dealing  with  lightning,  not  so  much  for*  its 
own  sake,  as  in  previous  years,  but  because  of  what  it 
has  started  along  the  lines  of  measurement,  standardiza¬ 
tion  of  impulse  voltages  and  co-ordination  of  system 
insulation.  Rectifiers  and  inverters  were  devices  dealt 
with  by  papers  and  discussion  sprinkled  through  several 
of  the  sessions.  Relatively  few  new  pieces  of  apparatus 
were  announced,  a  low-frequency  generator,  a  highly 
sensitive  graphic  meter  and  “a  twin-six”  thyratron  con¬ 
denser  for  power- factor  correction  being  notable  excep¬ 
tions. 

Power-factor  measurements  have  been  elaborated 
by  new  bridges  so  that  the  decimal  point  has  been  moved 
several  places  to  the  left  in  the  last  three  or  four  years. 
Transportation  was  discussed  extensively  as  to  the  com¬ 
munication  requirements  for  signaling,  dispatching  and 
train  control,  and  the  power  aspects  in  another  session. 
Formal  papers  were  largely  supplanted  by  lectures  in 
the  field  of  sound  measurement,  education  and  electro¬ 
chemistry.  A  single  paper  on  high  steam  temperatures 
and  pressures  provoked  extensive  discussion  of  thermo¬ 
dynamic  cycles,  series  and  “velox”  boiler  designs  and  the 
economic  criteria  which  justify  attainment  of  additional 
marginal  gains  in  thermal  efficiency. 


President  Charlesworth  presents 
Edison  Medal  to  Bancroft  Gherardi 


Insulation  Co-ordination  and 
Impulse 


Insulation  co-ordination,  impulse  test¬ 
ing  and  protection  of  static  and  rotating 
equipment  against  transients  attracted  a 
large  attendance.  Agreement  has  been 
reached  by  the  transformer  subcommittee 
on  a  tentative  test  procedure  for  impulse 
testing  of  commercial  transformers,  re¬ 
ported  V.  M.  Montsinger  and  F.  J. 
Vogel,  although  there  is  not  yet  com¬ 
plete  agreement  on  all  details.  Equip¬ 
ment  for  testing,  methotls  of  applying 
tests,  type  of  wave,  tests  to  be  applied 
and  methods  of  detecting  failures  were 
suggested.  In  part  it  suggests  that  the 
impulse  wave  should  he  applied  with 
the  transformer  excited  and  with  the 
wave  synchronized  at  or  within  .^0  deg. 
of  the  excitation  voltage  crest.  The  two 
waves  should  he  at  opposite  po.anty  at 
the  time  of  synchronization.  The  full 
wave  will  he  satisfactory  if  it  has  a 
nominal  front  of  to  24  microseconds 


Testinq 

and  a  tail  reaching  half  the  crest  in  40 
to  50  microseconds  from  the  point  on 
the  front  of  the  wave  at  which  the  volt¬ 
age  is  10  per  cent  of  the  crest.  Five 
conditions  were  stated  which  should  he 
met  when  applying  the  tests.  Failures 
on  test  may  he  detected  by  presence  of 
smoke,  excessive  current  or  voltage  drop 
in  the  excitation  circuit,  failure  of  gap 
or  hushing  to  flashover  when  sufficient 
surge  voltage  is  applied  and  presence 
of  variations  in  the  cathode-ray  os¬ 
cillograms. 

Results  of  impulse-voltage  testing 
conducted  in  co-operation  with  the 
Utilities  Research  Commission  of  Chi¬ 
cago  and  reported  by  C.  F.  Harding  and 
C.  S.  Sprague  brought  forth  some  inter¬ 
esting  conclusions :  (  1 )  With  the  usual 
city  conditions  it  has  been  demonstrated 
that  interconnection  of  transformer  ar¬ 
rester  grounds  with  the  secondary 


neutral  limits  transformer  stresses  under 
lightning  conditions  to  a  practically 
negligible  value  even  with  the  old  non¬ 
surge-proof  transformers;  (2)  there 
should  be  a  reasonable  ratio  between 
coil  insulation  puncture  value  and  bush¬ 
ing  flashover  values  inside  and  outside 
the  tank;  (3)  surge-proof  transformers 
should  have  a  reasonable  factor  of  safety 
between  insulation  puncture  and  mini¬ 
mum  hushing  flashover  values  which 
should  occur  outside  the  tank  so  the 
transformer  insulation  will  not  he 
damaged;  (4)  if  extensive  use  of  inter¬ 
connection  reduces  flashovers  and  punc¬ 
tures  to  a  negligible  number  with  non- 
surge-proof  transformers,  the  added 
cost  of  surge-proof  units  may  be  war¬ 
ranted  only  for  special  installations. 

Co-ordination  of  insulation  was  dis¬ 
cussed  at  length  in  a  paper  by  V.  M. 
Montsinger,  W.  L.  Lloyd,  Jr,,  and  J.  E. 
Clem.  They  reported  that  data  indi¬ 
cate  there  is  no  need  for  co-ordinating 
the  60-cycle  flashover  voltage  of  sta¬ 
tion  apparatus,  providing  no  insulation 
used  has  such  a  flashover  value  less  than 
four  times  normal  line-to-neutral  volt- 
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age.  It  is  suggested  that  the  standard 
flashover  of  transformer  bushings  be  15 
per  cent  higher  than  the  impulse  flash- 
over  of  the  co-ordination  gap.  In  view 
of  the  similarity  of  volt-time  curves  for 
insulation  and  sphere  gaps  under  short 
impulse  waves  the  use  of  the  sphere  gap 
in  parallel  with  a  rod  gap  (which  main¬ 
tains  a  uniform  margin  of  safety  for  in¬ 
sulation  under  other  conditions)  would 
give  added  protection  against  direct 
strokes  on  or  near  terminals.  The 
necessity  of  using  a  standardized  gap 
for  comparing  the^  flashover  of  ap¬ 
paratus  was  stressed,  curves  being  given 
to  show  the  spacings  equivalent  to  sus¬ 
pension  and  pedestal  insulators  for  dif¬ 
ferent  positive  and  negative  waves.  The 
effect  of  humidity  on  flashover  of  gaps 
was  also  given  and,  for  uniformity,  it 
was  suggested  that  it  be  expressed  in 
grains  per  cubic  foot. 

F.  J.  Vogel  drew  the  following  con¬ 
clusions  from  his  paper  on  factors  in¬ 
fluencing  insulation:  (1)  The  time-lag 
characteristics  of  major  insulation  are 
practically  the  same  for  positive  and 
negative  waves;  (2)  the  impulse  ratio 
is  practically  2.2;  (3)  present  standard 
A.I.E.E.  tests  for  34.5  kv.  and  above 
provide  co-ordination  with  the  proposed 
co-ordinating  gaps,  but  not  below  this 
voltage,  and  should  be  increased;  (4) 
greatest  security  is  obtained  if  the  surge 
flashover  of  the  bushing  is  only  slightly 
higher  (10  per  cent)  than  that  of  the  co¬ 
ordinating  gap. 

Protection  of  rotating  a.c.  machines 
against  lightning  surges  requires  a 
limitation  of  the  voltage  of  the  applied 
wave  to  2.5  times  the  maximum  name¬ 
plate  rating  of  the  terminal  arrester 
for  a  distance  of  at  least  2,000  ft.  from 
the  machine  and  the  use  of  special  ar¬ 
resters  and  lumped  capacitance  at  the 
machine,  declared  W.  J.  Rudge,  Jr., 
R.  W.  Wieseman  and  W.  W.  Lewis  in 
their  joint  paper.  Capacitance  of  0.1 
to  0.5  mfd.  may  be  necessary,  depend¬ 
ing  on  whether  the  machine  neutral  is 
grounded  or  isolated.  Overhead  ground 
wires  should  be  placed  over  the  exposed 
line  to  a  point  at  least  2,000  ft.  out  from 
the  station  to  protect  this  section  of  line 
against  direct  strokes.  Where  the  ro¬ 
tating  machine  is  connected  to  the  ex¬ 
posed  line  through  a  transformer  a 
'Itecial  arrester  and  a  capacitance  of 
0.1  mfd.  or  greater  in  parallel  should 
be  located  between  the  transformer  and 
machine. 

Discussion 

The  tentative  impulse-testing  pro¬ 
cedure  submitted  raised  the  comment 
from  several  speakers,  especially  F.  W. 
Peek,  Jr.,  and  Philip  Sporn,  that  more 
^ludy  be  given  to  methods  of  detecting 
incipient  faults  that  may  result  from 
testing,  as  it  cannot  be  said  now  that 
because  the  test  is  passed  no  damage 
has  been  done.  To  these  comments, 
however,  H.  V.  Putman  replied  that 


cathode-ray  oscillograms  do  detect 
turn-to-turn  faults  but  not  pinhole  punc¬ 
tures,  and  favors  its  trial  over  two  or 
three  years. 

D.  W.  Roper  reported  that  by  con¬ 
necting  lightning  arrester  grounds  to 
secondary  neutrals  on  15  per  cent  of 
the  transformers  in  Chicago,  serving 
about  100,000  customers,  no  adverse  re¬ 
sults  had  been  obtained  and  transformer 
failures  had  been  reduced  40  per  cent. 
He  urged  that  the  A.I.E.E.  seek  re¬ 
vision  of  the  National  Electrical  Code  to 
allow  such  practice. 

Commenting  on  the  insulation  co¬ 
ordination  paper  Mr.  Sporn  declared 
that  it  does  not  give  a  specific  basis  for 
co-ordination,  that  a  single  level  of  in¬ 
sulation  in  stations  is  not  adequate 
unless  high  at  the  bus,  that  the  pro¬ 
tective  value  of  cable  capacitance  is 
questionable  and  that  the  simplest  pro¬ 
tection  of  transformers  is  a  bushing  that 
will  withstand  flashover.  He  also 


short  time-lag  gaps  to  protect  insula¬ 
tion  against  steep  waves.  Overhead 
shielding  of  lines  approaching  stations 
by  ground  wires  was  recommended. 

Mr.  Montsinger  suggested  using  rims 
on  insulators  for  gaps  and  pointed  out 
that  rod  gaps  are  inconsistent  on  ■J/5 
waves  and  that  the  lower  surge  im¬ 
pedance  of  cables  affords  some  protec¬ 
tion. 

Protection  of  transformer  windings  is 
chiefly  a  problem  of  protecting  the  line 
ends  of  windings,  said  H.  V.  Putman. 
If  the  insulation  is  co-ordinated  it  is 
protected  by  the  co-ordinated  gap  by 
a  fairly  uniform  margin,  at  least  in  units 
rated  at  34.5  kv.  or  more. 

Regarding  the  paper  on  protection  of 
rotating  machinery,  E.  M.  Hunter  and 
R.  Treat  warned  that  not  merely  the 
crest  but  the  wave  front  of  the  surge 
wave  must  be  considered.  Lightning  ar¬ 
resters  alone  or  even  1  :1  transformers 
are  not  sufficient  and  must  be  supple¬ 
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Protection 
afforded 
insulation  by 
combined  rod 
and  sphere  gap 

(Montsinger,  Lloyd 
and  Clem) 

Based  on  a  1.5/40 
positive  wave.  In¬ 
tended  to  approxi¬ 
mate  the  curv’e  of 
a  sphere  gap  as 
might  be  affected 
bv  dirt  and  other 
adverse  conditions 
in  practical  instal¬ 
lation. 

pointed  out  that  the  Vogel  paper  does 
not  agree  with  the  committee  report 
on  effects  of  plus  and  minus  waves  and 
that  no  data  have  ever  been  presented 
which  definitely  prove  the  value  of  light¬ 
ning  arresters. 

Mr.  Vogel  pointed  out  that  while 
solid  insulations  have  similar  time-lag 
characteristics  they  do  not  have  the 
same  impulse  ratios.  However,  he  said 
that  tests  with  plus  and  minus  wave 
shows  little  difference  and  that  some 
opposition  to  lightning  arresters  existed 
because  results  were  based  on  old  ar¬ 
resters  or  because  new  arresters  are  not 
properly  applied.  For  indoor  service 
he  recommended  the  next  lower  voltage 
gap  setting  and  favored  retaining  60- 
cycle  standards  and  adapting  impulse 
ratings  thereto. 

The  argument  about  what  shape  of 
waves  to  consider  may  be  largely  over¬ 
come.  said  E.  D.  Treanor,  by  using  rod 
and  sphere  gaps  in  parallel.  In  view  of 
Weather  Bureau  reports  that  humidities 
of  9^  grains  per  cubic  foot  frequently 
e.xist  before  and  after  storms,  Mr. 
Monteith  questioned  whether  6^  grains 
is  sufficient  in  tests.  Another  speaker 
pointed  out  that  owing  to  the  long  time 
lag  of  arresters  it  is  necessary  to  use 


mented  to  reduce  voltage  across  turns 
and  at  neutral.  Series  inductance  of 
about  0.02  henry  in  the  leads  would 
help,  he  declared.  J.  F.  Calvert  sug¬ 
gested  lumped  capacitance  at  terminals, 
and  urged  considering  flat-topped  zero 
front  waves  and  substantiation  of 
theory  with  tests.  .Another  speaker  pre¬ 
sented  several  graphs  showing  the 
stresses  imposed  on  generators  with  dif¬ 
ferent  waves  when  using  delta-wye  and 
wye-wye  transformers  and  suggested 
lightning  arresters  on  the  high  side  and 
condensers  on  the  low  side  to  protect 
rotative  equipment. 

Proposed  standard  test  waves 
win  favor 

Discussion  of  lightning  focussed 
about  the  recommendation  of  the  light¬ 
ning  and  insulator  subcommittee  that 
three  test  waves  (■J/5.  1/10  and 

1^/40)  be  employed  for  application  of 
surge  voltages  to  electrical  apparatus  to 
ascertain  its  performance  under  impulse 
conditions.  The  1  and  refer  to 
the  microseconds  of  time  to  reach  the 
crest  and  the  5,  10  and  40  to  the  micro- 
.seconds  from  the  initiation  of  the  im¬ 
pulse  to  the  time  when  the  tail  of  the 
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Lishtning  Outages  Reduced 


NVood  Construction  Surveyed 


wave  reaches  half  the  crest  value.  Speci¬ 
fications  are  given  with  respect  to  the 
test  circuit,  the  polarities,  temperature, 
pressure  and  humidity  and  the  accuracy 
of  the  measuring  devices. 

In  discussing  the  proposals  K.  A. 
Hawley  emphasized  the  necessity  of  ob¬ 
serving  the  recommendation  that  both 
positive  and  negative  impulses  be  ap¬ 
plied  because  insulators  differed  as 
much  as  30  per  cent  between  the  two 
polarities,  whereas  the  co-ordinating 
gap  responds  about  equally  to  both.  In 
the  opinion  of  P.  L.  Alger  discrimina¬ 
tion  would  have  to  be  used  in  the  use  of 
these  standard  waves;  it  would  be  un¬ 
fair  to  apply  the  same  wave  to  pieces 
of  equipment  like  generators,  which 
have  a  high  inherent  capacitance,  and 
to  devices  which  have  a  practically 
negligible  capacitance.  As  to  the 
recommendation  that  the  wave  char¬ 
acteristics  be  calculated  as  well  as 
measured,  C.  L.  Fortescue  felt  that 
rigorous  calculation  is  often  tedious  for 
complex  test  specimens  or  set-ups-  and 
that  full  reliance  should  be  placed  on  the 
oscillograph  record  if  it  is  obtained 
witli  a  voltage  divider  having  adequate 
fidelity.  It  was  his  opinion  that  the 
time-lag  characteristics  of  electrical  ap¬ 
paratus  should  be  studied  by  the  various 
laboratories,  because  nothing  will  give 
more  significant  indications  of  the  most 
effective  manner  of  co-ordinating  in¬ 
sulation. 

C.  M.  Foust  and  K.  B.  McEachron 
both  cautioned  against  ignoring  the 
front  of  the  wave  on  the  assumption 
that  the  time  lag  of  apparatus  was  in 
general  such  that  flashovers  will  occur 
entirely  on  the  tail  of  the  test  waves. 
The  latter  also  suggested  that  equip¬ 
ment  be  connected  to  actual  lines  when 
tested  in  order  to  eliminate  the  phase- 
difference  departures  of  the  laboratory 
test  from  the  in-phase  relation  existing 
in  a  line  test.  Philip  Sporn,  who  pre¬ 
sented  the  report,  agreed  with  several 
commentators  that  study  of  the  time 
lag  of  the  sphere  gap  should  be  prose¬ 
cuted  and  its  calibration  range  extended. 

Voltage  dividers  give  differing 
results 

Briefs  for  the  resistance  and  capaci¬ 
tance  types  of  voltage  dividers  in  con¬ 
nection  with  impulse  voltage  measure¬ 
ments  were  afforded  by  two  papers  (one 
by  Dowell  and  Foust  and  the  other  by 
P.  L.  Bellaschi).  These  constituted  the 
contributions  of  the  instruments  and 
measurements  committee  to  the  three- 
cornered  lightning  program.  In  spite 
of  the  confidence  of  each  camp  in  its 
preferred  type  of  divider  there  are  dif¬ 
ferences  of  20  per  cent  often  obtained 
on  the  same  specimen  when  tested  in  the 
respective  laboratories.  This  discrepancy 
is  likely  to  be  eliminated  shortly  by  co¬ 
operative  action  if  the  pleas  made  by 
E.  S.  Lee  and  F.  C.  Hanker  can  be  in¬ 
terpreted  as  presaging  joint  agreement. 


Studies  of  lightning  e.xperiences  on 
lines  previously  reported  by  W.  W. 
Lewis  and  C.  M.  Foust  confirm  in  the 
1932  data  the  effective  contribution  of 
the  ground  wire  and  lower  tower  foot¬ 
ing  resistances.  The  latter  is  often  ob¬ 
tained  by  the  use  of  a  counterpoise.  For 
given  conditions  it  is  now  practicable  to 
write  line  insulation  and  permissible 


Flashed-Over Towers  (Per  Cent) 

A.  G.  &  E.  towers  flash  over 
even  with  only  5-ohni  ground 
resistance 
(Sporn) 

tower  footing  resistance  stipulations 
which  will  insure  practical  immunity 
from  flashovers.  After  several  who  dis¬ 
cussed  the  paper  had  indicated  their  ac¬ 
ceptance  of  a  2  to  3  or  4  to  5  ratio  of 
d.c.  ground  resistance  to  surge  im¬ 
pedance,  thus  making  the  d.c.  ground 
reading  adequate  by  itself,  A.  S. 
Brookes  disputed  this  assumption.  He 
bolstered  his  refusal  to  accept  it  by  cit¬ 
ing  some  tests  he  had  made  in  conjunc¬ 
tion  with  determining  the  effectiveness 
of  a  counterpoise  in  reducing  ground 
resistance.  In  one  case  the  d.c.  re¬ 
sistance  measured  48  ohms  and  the 
high-frequency  impedance  128  ohms 
before  the  installation  of  the  counter¬ 
poise;  after  its  installation  the  d.c.  re¬ 
sistance  was  down  to  2  ohms,  but  the 
impedance  had  dropped  only  to  48 
ohms.  He  urged  the  desirability  of  de¬ 
veloping  devices  and  technique  for  de¬ 
termining  ground  impedance  on  a  surge 
basis  as  a  substitute  for  the  prevailing 
practice  of  measuring  only  the  resist¬ 
ance.  P.  L.  Alger  joined  in  the  plea. 

Four  previous  analyses  of  lightning 
experience  on  the  132-kv.  lines  of  the 


American  Gas  &  Electric  Company 
were  extended  by  a  fifth  paper  presented 
by  Philip  Sporn.  The  growth  in  con¬ 
nected  capacity  and  lines  appears  to 
have  a  definite  result  upon  the  per  cent 
of  outages  (40  per  cent  in  1931)  involv¬ 
ing  both  lines,  although  the  actual  num¬ 
ber  of  total  outages  per  100  miles  of 
line  per  year  has  been  decreased  from 
29  in  1926  to  sixteen  in  1931.  None  of 
the  recent  outages  necessitated  holding 
the  line  out  longer  than  the  time  neces¬ 
sary  to  close  the  switch.  It  was  stated 
that  increase  to  132-kv.  insulation  on  33 
to  66-kv.  lines  has  not  proved  sufficient 
to  prevent  power  follow-up  after  a 
lightning  flashover. 

The  distribution  of  top,  middle  and 
bottom  conductor  flashovers  involving 
single-phase  faults  (28.9,  22.8,  22.1  per 
cent  respectively,  totaling  73.8  per  cent) 
does  not  seem  to  sustain  the  theory  that 
even  the  majority  of  outages  have  been 
the  result  of  direct  strokes  to  lines, 
towers  or  overhead  ground  wires.  Ab¬ 
sence  of  ground  wires  on  the  wood-pole 
lines  may  account  for  the  failure  ap¬ 
parently  to  realize  the  benefits  of  wood 
as  insulation  against  lightning. 

Messrs.  Marquis  and  Gross  discussed 
this  paper,  the  former  emphasizing  the 
greater  virtue  of  the  automatic  oscillo¬ 
graph  over  the  relay  target  in  register¬ 
ing  outages.  The  oscillogaph  in  one 
instance  differentiated  as  distinct  two 
flashovers  on  two  adjoining  circuits 
which  the  relay  targets  would  have  in¬ 
dicated  as  a  double-circuit  flashover. 
Actually  the  second  line  did  not  flash 
over  until  three-quarters  of  a  cycle 
after  the  first  line  had  cleared. 

Considerably  lower  tower  footing  re¬ 
sistances  than  have  been  tolerated  in  the 
past  will  be  needed  to  assure  a  light¬ 
ning-proof  line,  in  the  opinion  of  1.  W. 
Gross.  Over-insulation  on  medium- 
voltage  lines  does  not  seem  promising 
as  a  lightning  preventive  even  where 
low  tower  footing  resistances  are  ob¬ 
tained.  In  closing  the  discussion,  Mr. 
Sporn  said  the  attainment  of  low 
ground  resistance  was  the  most  difficult 
of  the  three  requisites  for  a  lightning- 
proof  line. 

Public  Service  Electric  &  Gas  Com¬ 
pany  and  Westinghouse  engineers 
(Brookes,  Southgate  and  Whitehead) 
co-operated  in  studying  impulse  and 
dynamic  flashovers  on  several  types  of 
26-kv.  wood-pole  construction. 

A  companion  paper  on  operating  ex¬ 
perience  with  wood  designs  against  im¬ 
pulse  flashovers  on  Electric  Bond  & 
Share  Company  lines  was  presented  by 
H.  L.  Melvin.  Guidance  for  such  de- 
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signs  is  found  in  these  conclusions 
which  are  taken  from  the  paper : 

1.  High  lightning  insulation  in  itself, 
such  as  is  practicable  by  utilizing  wood 
guy  insulators,  poles  and  crossarms,  is 
not  effective  in  materially  reducing  the 
number  of  lightning  flashovers  occur¬ 
ring  on  transmission  lines. 

2.  The  three  general  types  of  design 
for  lines  to  minimize  lightning  influence, 
which  at  present  seem  most  adaptable 
and  in  which  the  lightning  insulation 
strength  of  wood  can  be  employed  to 
advantage,  are: 

(a)  Diversion  of  lightning  strokes 
from  the  power  conductors  without  per¬ 
mitting  insulator  flashover. 

(b)  The  drainage  of  lightning  strokes 
through  “dynamic  follow”  current¬ 
interrupting  devices. 

(c)  The  simple  design  in  which  no 
particular  attempt  is  made  to  avoid 
lightning  flashover. 


But  if  there  is  so  much  virtue  in 
wood,  why  ground?  asked  K.  A.  Haw¬ 
ley.  He  was  disposed  to  believe  that 
the  wood  crossarm  has  a  definite  place 
in  practical  construction,  but  it  is  evi¬ 
dently  a  structural  and  protective  ques¬ 
tion  to  be  decided  on  economic  grounds 
as  well  as  technical. 

Broadly  applicable  to  the  whole 
group  of  papers  were  the  comments  of 
F.  W.  Peek,  Jr.,  and  E.  S.  Lee.  The 
latter  contrasted  the  present  degree  of 
satisfaction  in  lightning  control  with  the 
hectic  state  of  affairs  some  seven  years 
ago.  Lines  vfere  then  popping  faster 
than  they  could  be  restored  or  the 
reasons  ascertained.  Now,  said  Mr. 
Peek,  the  data  and  protective  technique 
have  accumulated  to  the  point  where 
lines  can  be  designed  against  known 
values  of  impulse  voltages  and  currents. 
We  have  moved  a  long  way  from  merely 
charming  away  the  lightning  surges. 


Industrial  and  Transportation 
Applications  Reported 


A  fundamental  approach  to  planning 
of  power  supply  systems  for  electrified 
railroads  and  operating  results  obtained 
at  the  Cleveland  terminal  constituted 
two  papers  which  were  received  with 
special  interest  at  the  transportation  ses¬ 
sion.  Requirements  in  air-conditioning 
passenger  cars  and  suggestions  on  how 
to  meet  them,  characteristics  of  a  simple 
tap-changing  speed  control  for  single¬ 
phase  locomotives  and  a  method  of  cal¬ 
culating  control  characteristics  for  such 
motors  were  the  themes  of  three  other 
papers. 

The  paper  on  power  supply,  by  P.  A. 
McCee  and  E.  L.  Harder,  had  the  ad¬ 
vantage  over  the  customary  paper  on  in¬ 
dividual  systems  that  it  permits  ready 
comparison  of  different  methods  and 
greatly  assists  preliminary  design.  Con¬ 
siderable  unit  data  on  different  types  of 
service  as  well  as  electrical  index  figures 
for  specifying  load  characteristics  were 
given  for  determining  probable  substa¬ 
tion  spacings  and  loads,  catenary  r.m.s. 
current  and  regulation  under  peak  traffic 
conditions  without  having  to  assume  the 
magnitude  of  trainloads.  Part  of  the 
paper  gave  a  perspective  of  power 
system  requirements  with  various  sys¬ 
tems  through  a  general  study  of  trans¬ 
mission  and  distribution  based  on  a 
number  of  assumed  trainloads.  Fleets 
of  trains  of  equal  size  and  uniform  spac¬ 
ings  are  made  the  basis  for  the  general¬ 
ized  .solutions  as  well  as  studies  of 
specific  load  conditions. 

At  the  Cleveland  terminal,  pointed 
out  F.  H.  Craton  and  H.  W.  Pinkerton, 
about  1,000,000  miles  of  electric  opera¬ 
tion  have  been  recorded  in  the  past  two 
years,  about  80  per  cent  of  which  \vas  in 


passenger  revenue-miles  and  the  rest  in 
switching.  Availability  of  the  22  loco¬ 
motives  used  averaged  about  92  per  cent 
and  utilization  factor  about  54  per  cent, 
but  it  is  expected  the  utilization  will 
improve  with  traffic.  The  all-day  aver¬ 
age  of  energy  consumption  in  coach- 
yard  switching  was  about  55  kw.-hr. 
per  locomotive  excluding  auxiliaries. 
Brushes  last  from  50,000  to  100,000 
miles  and  pantograph  strips  average 
8,000  miles.  There  were  twelve  engine 
delays  of  three  or  more  minutes,  half 
due  to  man  failures  and  half  to  electrical 
causes,  or  about  170,000  locomotive- 
miles  per  electrical  failure. 

Air-conditioning  equipment  for  rail¬ 
road  passenger  cars,  said  \\'.  C.  Good¬ 


win  and  Charles  Kerr,  Jr.,  must  be  very 
compact,  quiet  and  able  to  maintain  a 
temperature  of  82  deg.  and  a  relative 
humidity  of  60  per  cent  when  the  out¬ 
side  temperature  is  95  deg.  or  more. 
About  2,500  cu.ft.  of  air  per  minute 
(25  to  30  per  cent  fresh  air)  is  required. 
These  requirements  can  be  met  with 
6  tons  refrigeration  capacity  per  car  and 
a  12-hp.  motor  driven  from  a  15-kw., 
32-volt  axle  generator  coupled  with  an 
800  to  l,000-amp.-hr.  battery.  Precool¬ 
ing  can  be  handled  by  a  separate  220- 
440-volt,  60-cycle  motor  connected  to 
station  or  terminal  circuits.  In  the 
equipment  described  a  high-speed  com¬ 
pressor  and  air-cooled  condenser  are 
used. 

The  tap-changing  speed  control,  de¬ 
scribed  by  W.  A.  Giger,  requires  only 
two  contactors  mechanically  interlocked 
with  the  tap  changer,  very  little  space 
on  top  of  the  transformer  and  little 
cable  connection  as  the  tap  changer  is 
connected  directly  with  the  transformer 
taps.  A  similar  tap  changer  that  op 
erates  on  the  primary  of  the  transformer 
instead  of  the  secondary  was  illustrated. 
Tests  presented  on  one  locomotive 
showed  a  fluctuation  in  drawbar  pull 
during  acceleration  of  only  24  per  cent, 
compared  with  55  per  cent  for  preven¬ 
tive-coil  control.  Weight  of  the  com¬ 
plete  control  equipment  including  trans¬ 
former  was  given  as  13  per  cent  less 
compared  with  a  comparable  preventive- 
coil  installation. 

Discussion 
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Low-tension  tap-changing  switch  for  railroad 
motors  with  only  two  contactors 

(Giger) 


00,000  Discussion  of  the  power  supply  paper 
irerage  drew  forth  major  discussion  from  Mr. 
engine  Hamilton,  New  York  Central ;  S.  With- 
5,  half  ington.  New  York,  New  Haven  &  Hart- 
ctrical  ford,  and  F.  R.  McLeod.  A  5  to  10  mile 
lotive-  spacing  of  3,000-volt  substations  was 
questioned  by  Mr.  Hamilton,  who  re- 
•  rail-  ported  hauling  eighteen-car  passenger 
Good-  trains  and  3,500-ton  freights  on  660  volts 
with  5  miles  between 
manual  substations  sand- 
wiched  by  automatic  sta¬ 
tions  during  peak  loads. 
On  the  other  hand,  he  de¬ 
clared  he  never  heard  of 
spacing  substations  20  to 
y  30  miles  apart, 

i  Mr.  Withington  called 

attention  to  the  fact  that 

— tTt - -  r-i-  load  factor  increases  with 

— I _ _  length  of  the  route 

— ■  electrified  and  by  electri- 

I  fying  a  variety  of  classes 

of  service  that  have  di- 
—  versity  of  load,  thereby  in- 

_ creasing  utilization  of  the 

investment. 

Although  power  supply  is 
supposed  to  be  subordinate 
to  traffic,  he  declared  that 
tch  for  railroad  greater  economies  can 
rontactors  probably  be  effected  by 

proper  spacing  of  trains 
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Railroad 
substation 
spacings  for 
different  services 

(MeOee  and 
Harder) 

As  limited  by  50 
deR.  C.  temperature 
rise  of  aerial  and 
by  averape  repula- 
tion.  Figures  on 
heating  curves  in¬ 
dicate  trolley  con¬ 
ductivity  in  mii- 
lions  of  circ.mils. 
Percentages  are 
average  regulations. 
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was  reported  that  it  has  been  found 
particularly  suitable  where  edge  bending 
of  magnet  coils  would  cause  edge  frac¬ 
tures  or  slivers  on  ordinary  copper  and 
where  the  slivers  would  later  cause  in¬ 
sulation  breakdown.  Some  divergence 
of  opinion  was  expressed  by  W.  H. 
Bassett,  Jr,,  and  Sydney  Rolle  as  to 
whether  the  desirable  characteristics 
were  produced  chiefly  by  pouring  into 
vertical  molds,  this  being  given  chief 
credit  by  Mr.  Bassett. 

Factors  that  influence  welding 
performance 

Further  inroads  on  some  of  the 
“mysteries”  of  the  electric  arc  were  dis¬ 
cussed  at  the  welding  session,  where  the 
practical  value  and  control  of  transients 
in  welding  generators  were  also  consid¬ 
ered.  Investigations  of  the  high- 
velocity  vapor  stream  in  vacuum  arcs 
were  reported  by  R.  C.  Mason,  who 
declared  that  the  copper  arc  stream 
attains  velocities  of  1  to  2.5  x  10“  cm. 
per  second  and  that  of  a  mercury  arc 
2.24  X  10“  cm.  per  second.  One  theory 
of  the  cause  of  this  high  velocity  is 
based  upon  the  presence  of  multiple- 
charged  ions  which  leave  the  cathode 
after  neutralization.  The  possibility 
that  this  stream  has  something  to  do 
with  the  effectiveness  of  an  arc  in  weld¬ 
ing  and  other  functions  was  suggested 
by  Dr.  Slepian. 

An  analysis  of  the  arc  formula  was 
submitted  by  J.  L.  Myer,  who  inter¬ 
preted  it  in  terms  of  energy  and  showed 
that  there  is  a  minimum  energy  require¬ 
ment  of  A  watts  per  unit  of  current, 
implying  a  minimum  potential  in  draw¬ 
ing  the  charged  particles  into  or  out 
of  the  electrodes  and  the  highest  effi¬ 
ciency  in  conveying  these  charges 
through  the  arc  stream.  Then  there  is 
an  excess  energy  requirement  watts  per 
unit  of  current,  composed  of  the  com¬ 
bined  electrode  falls  and  the  surface 
losses  per  unit  volume  of  discharge 
volume.  The  exponential  factor  is  pro¬ 
portional  to  anpde  temperature,  so  the 
higher  the  temperature  the  more  effi¬ 
cient  the  arc.  The  largest  proportion  of 
the  excess  energy  losses  probably  results 
from  heat  and  light  radiation  and  ionic 
diffusion  from  the  arc  stream.  Under 
the  effect  of  the  directed  field  this  extra 
energy  would  be  contributed  as  heat  to 
the  electrodes.  This  energy  analysis  of 
the  arc  was  commended  by  A.  R.  Miller, 
because  it  takes  into  consideration  ther¬ 
mionic  forces,  arc  field,  surrounding 
medium,  etc. 

Transients  play  a  very  important  part 
in  welding  performance,  declared  Mr. 
Miller  in  a  paper  which  analyzed  the 
overshooting  of  armature  voltage  and 
field  current  with  changes  in  mutual  in¬ 
ductance  of  the  armature  and  field.  The 
“overshooting”  is  less  the  lower  the 
mutual  inductance,  which  can  be  con¬ 
trolled  by  an  excitation  circuit  interlac¬ 


ing  the  series  field  and  reactor  in  the 
welding  circuit. 

F.  Greedy  also  presented  evidence  to 
show  that  transients  can  be  reduced  or 
eliminated  by  transformer-reactors  link¬ 
ing  the  field  and  armature  of  welding 
generators  and  stated  that  it  is  the 
verdict  of  practical  welders  that  per¬ 
formance  is  better  with  controlled  tran¬ 
sients.  The  voltage  recovers  quicker 
after  short  circuit  with  neutralized  gen¬ 
erators,  he  pointed  out. 

What  is  needed  now  are  more  specific 
statements  regarding  the  magnitude  of 
transients  needed  for  satisfactory  per¬ 
formance,  declared  P.  L.  Alger.  It  is 
also  a  question  whether  interlaced  wind¬ 
ings  necessary  with  neutralized  gen¬ 
erators  are  preferred  over  separate  con¬ 


trol  in  view  of  manufacturing  diffi¬ 
culties  with  the  former. 

A  900-cycle  double-inductor  gener¬ 
ator  capable  of  supplying  several  arcs  at 
once  was  discussed  by  G.  A.  Johnstone, 
who  claimed  for  it:  No  transients  that 
affect  welding,  low  open-circuit  voltage, 
inherent  regulation,  high  efficiency,  self¬ 
excitation,  low  weight  and  cost, -three- 
phase  loading  of  power  supply  and 
rugged  construction. 

Professor  Greedy  reported  that  300- 
cycle  generators  in  Europe  produced 
very  stable  arcs  and  that  he  believed 
they  have  a  future,  although  Europeans 
have  preferred  d.c.  where  a  rotating  ma¬ 
chine  is  used.  Dr.  Slepian  questioned 
the  ability  to  strike  arcs  cold  at  6.^  to 
7.^  volts. 


New  Ideas  on  Protecting  Service 


That  relay  protection  of  service  con¬ 
tinuity  is  a  major  problem  despite  the 
apparent  insignificance  of  the  devices 
was  demonstrated  by  the  auditorium 
packed  with  members  who  attended  the 
session  on  protective  devices.  As  H.  R. 
Woodrow  said,  “Although  relay  protec¬ 
tion  constitutes  only  1  per  cent  of  the 
system  investment,  probably  no  other 
item  has  played  a  more  important  part 
in  the  development  of  reliability.” 

Three  aspects  were  discussed  in  the 
four  papers  presented:  Use  of  com¬ 
munication  facilities  in  relaying  trans¬ 
mission  lines;  protecting  equipment  and 
service ;  use  of  phase-sequence  principles 
in  relaying  secondary  networks.  Judg¬ 
ing  from  the  discussion  which  ensued 
the  first  and  last  subjects  created  the 
most  interest. 

J.  H.  Neher’s  paper  on  transmission 
line  relaying  received  extensive  com¬ 
mendation,  although  it  was  not  con¬ 
sidered  a  panacea  by  either  the  audience 
or  the  author.  In  general,  over-all  prr)- 
tection  of  transmission  lines  is  accom¬ 


plished  by  comparing  the  relative  direc¬ 
tions  of  fault  current  ^  the  terminals  of 
any  line  section.  This  arrangement  re¬ 
solves  into  a  directional-relay  system  at 
each  end  of  the  line  interconnected  by  a 
communication  system.  Directional  com¬ 
parison  secures  all  the  advantages  of 
differential  protection,  says  the  author, 
and,  by  substituting  a  communication 
system  for  a.c.  pilot  wires,  results  in  a 
simpler,  more  reliable  and  less  costly  in¬ 
stallation. 

Standard  directional  relays  are  uti¬ 
lized  which,  in  a  certain  number  of  cases, 
may  be  component  parts  of  the  normal 
or  back-up  protection  of  the  line.  A  com¬ 
munication  system  can  also  be  used  to 
link  the  trip  circuits  at  the  ends  of  a 
transmission  line  provided  with  any  con¬ 
ventional  protection,  thus  insuring  the 
simultaneous  tripping  of  both  line  ends 
for  all  fault  positions. 

Mr.  George  expressed  accord  with 
most  of  the  conclusions,  saying  that  he 
has  a  14-mile  section  of  110-kv.  line 
with  pilot-wire  protection,  tests  of  which 
showed  very  rapid  and 
accurate  protection.  To 
secure  these  results, 
however,  it  has  been 
necessary  to  shunt  each 
relay  with  a  2-mfd.  con¬ 
denser  so  the  charging 
current  drawn  by  the 
pilot  wire  under  some 
conditions  will  not  op¬ 
erate  the  relays.  A  d.c. 
telegraph  circuit  is  pre¬ 
ferred  for  interlinking 
the  relays,  also  three 
single  -  phase  elements 
with  torque  restraint  for 
phase  protection  and 
high  -  speed  directional 
relays.  Detection  of 
open  or  short  circuits 
in  the  pilot  circuit  is 
simple,  he  declared. 
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Communication  system  used  to  obtain  over-all 
protection  by  directional  comparison 

(Neher) 
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References  to  the  use  of  pilot-wire  the  protective  scheme  is  safeguarded  phase  directional  element  and  t\v 
systems  in  England  and  Australia  were  against  pilot-w'ire  failure.  More  money 
made  by  G.  B.  Dodds,  who  said  that  only  can  be  spent  for  protective  systems  if  by 
the  breaker  closest  to  the  fault  operates,  they  have  sufficient  additional  advan 
the  others  l)eing  locked  out  by  the  pilot 
wire.  In  his  opinion  the  arrangement 
described  by  Mr.  Neher  handles  situa¬ 
tions  that  could  not  be  handled  before, 
but  it  will  supplement  rather  than  super¬ 
sede  the  a.c.  pilot-wire  system. 

The  method  presented  is  important,  in 
E.  H.  Bancker’s  opinion,  because  relays 
dependent  on  local  conditions  only  can¬ 
not  handle  all  cases  and  because  condi¬ 
tions  at  the  other  end  of  the  line  section 
provide  essential  controlling  factors. 

Tapped  lines  can  be  arranged  in  loops 
for  relaying  with  this  method  so  multi¬ 
feed  will  he  afforded  non-faulty  sections. 

Reference  was  made  to  a  carrier-current 
pilot-wire  scheme  for 
centrally  indicating 
pf»sitions  of  all  direc¬ 
tional  relays  on  trans-  < 
mission  systems.  If  U 
the  pilot  wire  is  also  a 
communication  chan¬ 
nel  it  is  thereby 
checked  periodically 
for  reliability.  Be¬ 
sides  confirming  ad¬ 
vantages  given  by  Mr. 

Neher,  he  pointed  to 
the  greater  freedom 
afforded  designers 
thereby. 

Over-all  protection 
rather  than  point-by- 
point  protection, 
which  will  he  simul¬ 
taneous  and  instantaneous, 
mended  by  H.  P.  Sleeper.  1 
reminded  that  the  higher  cost  of  pilot- 
wire  systems  must  be  justified  by  added 
benefits.  Frequently,  balanced,  ground, 
phase  or  distance-type  protection  will 
suffice  and  be  cheaper.  The  ideal  system 
is  one  that  will  operate  relays  at  op¬ 
posite  ends  of  sections  simultaneously  as 
well  as  instantaneously,  he  declared,  and 
it  will  probably  combine  distance  relays 
with  pilot  wires  or  carrier  control. 

The  most  serious  fault  of  previous  re¬ 
lay  schemes,  remarked  C.  A.  Muller,  was 
the  absence  of  simultaneous  high-speed 
clearing  of  faults  on  two-circuit  lines. 

He  referred  to  e.xperience  (Elfxtrical 
World,  September  10,  1932)  with  a  car¬ 
rier  system  of  co-ordinating  directional 
relays  which  determine  whether  faults 
are  internal  or  external.  Preference  was 
expressed  for  carrier-current  control 
over  leased  or  private  communication 
circuits. 

On  the  other  hand,  R.  J.  Wensley  re¬ 
ferred  to  the  weaknesses  of  carrier  cur¬ 
rent  such  as  tubes,  line  traps,  couplings, 
etc.,  and  commended  the  reliability  of 
leased  communication  circuits  in  cables. 

He  favored  the  pilot-wire  arrangement 
in  which  the  directional  relays  function 
when  no  pilot  signal  is  transmitted  so 


o  con¬ 
tactor-type  overcurfent  elements  e.xcited 
symmetrical  phase-sequence  com¬ 
ponents  to  represent  completely  power 
tages,  but  he  warned  against  adopting  flow  conditions  and  control  protector 
the  pilot-wire  scheme  as  a  panacea  when  operation  on  a  three-phase,  four-wire 
existing  systems  will  serve.  However,  secondary  network  system.  The  system 
he  admitted  it  has  a  special  field  of  ap-  was  devised  to  prevent  the  large  number 
plication  on  tie  lines.  or  unnecessary  protector  operations  due 

Preferred  practices  of  some  37  com-  to  power  reversals  from  ( 1  )  periodic 
panics  in  protection  of  electrical  appa-  heavy  shunt  load  drawn  from  substation 
ratus,  were  submitted  for  the  relay  sub-  buses  from  which  network  feeders 
committee  by  O.  C.  Traver.  Special  at-  emanate,  (2)  individual  fee.ler  loading 
tention  was  given  to  a.c.  generators,  and  regulator  action,  (3)  phase-angle 
power  transformers,  a.c.  motors,  buses  and  voltage  differences  in  individual 
and  neutral  grounding  equipment,  but  generating  sources  due  to  loading,  etc., 
d.c.  generators  and  motors,  frequency  (,4)  starting  of  large  induction-syn- 
converters,  synchronous  condensers,  and  chronous  motors,  (5)  elevator  regenera- 
converters,  and  rectifiers  were  included,  tion  during  breaking. 

Inasmuch  as  considerable  discussion  of  With  the  new  relay  system  a  master 

directional  element  indicates  direction 

— -a  ^ _  of  power  flow,  phasing  features  control 

selective  tripping 


protector  c. 

prevents  opening  of  protector  upon  re¬ 
versal  of  energy  during  normal  opera- 
ticn  with  the  feeder  breaker  connected 
to  the  source,  and  the  protector  is 
tripped  when  the  feeder  is  disconnected. 
Experience  totaling  400  relay  months 
has  been  obtained  on  the  United  Elec¬ 
tric  Light  &  Power  Company’s  system. 

Elimination  of  unnecessary  operations 
(3,000  to  5,(X)0  per  protector  per  yean 
is  necessary,  agreed  W.  J.  McLachlan. 
who  declared  that  the  paper  points  the 
way  where  feed  is  from  several  sources 
and  where  there  is  considerable  ele¬ 
vator  load.  But  the  method  of  obtaining 
negative  sequence  current  is  not  aj)- 
plicable  to  some  systems,  he  declared. 
Furthermore,  the  requirement  of  8  per 
cent  negative  sequence  current  may  pro¬ 
duce  overvoltages  by  the  method  used 
on  some  systems,  so  other  methods  must 
be  considered.  With  such  a  multitude  of 
devices  failure  of  any  one  would  prevent 
operation,  he  contended. 

At  least  three  speakers — J.  A.  Brooks. 
C.  M.  Gilt  and  W.  R.  Bullard — declared 
that  further  simplification  of  network- 
protection  is  necessary.  Too  many  re¬ 
quirements  are  held  over  from  early 
conceptions  of  networks,  which  have  not 
materialized.  Some  unanticipated  re¬ 
quirements  have  arisen.  Mr.  Brooks 
:s  on  high-speed  specified  the  conditions  under  which  the 
le  avoided  by  de-  protector  should  open  or  close,  pointed 
:tion.  Time  delay  to  necessity  of  greater  reliability  with- 
ds  (mostly  two  out  frequent  inspection,  objected  to  the 
ible  on  undervolt-  back-up  fuse  and  advocated  complete  re- 
ors  to  allow  them  design  in  view  of  latest  knowledge. 
;mporary  voltage  placing  the  relay  and  switch  together. 

!  industrial  proc-  ,  .  ‘  ,  ,, 

my  voltage  inter-  Automatic  stations  perform  well 

Experience  with  the  fully  automatic 
plication  of  phase-  substations  of  the  Cincinnati  Street 
to  relaying  a.c.  Railway  Company  has  been  so  good  that 
by  H.  R.  Searing  the  social  benefits  from  a  perfect  trans- 
d  “A  sequence  re-  portation  record  for  more  than  two 
ectors,”  by  H.  S.  years  justify,  in  the  opinion  of  J.  A. 
twick,  were  closely  Noertker,  the  $1,862,400  that  was  spent 
der  an  improved  for  the  nineteen  substations  including 
mventional  single-  $164,000  for  the  supervisory  control 


I - - J  PAOET  SWITCH  CLOSED 
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Sequence  relay  protection  of  secondary  network 
(Orcutt  and  Bostwick) 
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equipment  and  the  control  cable.  For 
maintenance  of  substation  equipment,  in¬ 
cluding  the  supervisory  system  and 
cable,  $21,890  was  spent  in  1931. 

But  Mr.  Noertker  read  little  of  this 
or  any  other  part  of  his  paper.  He  felt 
impelled  to  engage  in  a  technocratic  dis¬ 
cussion  of  automatic  control  equipment 
and  its  bearing  on  technological  unem¬ 
ployment.  He  held  a  brief  for  taking 
the  long-range  view  with  the  expectation 
that  spiritual  leaders  would  soon  arise 
to  confirm  the  need  for  science  and  in¬ 
vention  if  the  standard  of  living  is  to 
continue  advancing.  R.  J.  Wensley  ad¬ 
mitted  that  automatically  controlled 
stations  had  displaced  men  from  jobs, 
but  those  jobs  were  the  dreariest  of  rou¬ 
tine  jobs,  the  kind  which  should  be 
eliminated  as  part  of  an  objective  of 


While  60  cycles  has  become  virtually 
the  standard  frequency,  it  has  not  closed 
the  doors  to  other  frequencies  for  local 
usage.  High-speed  tools  have  demanded 
180  cycles  and  now  it  is  evident  there 
is  a  definite,  call  for  low  frequencies  even 
down  to  2.5  cycles.  J.  I.  Hull  of  the 
General  Electric  Company  described  a 
new  generator  with  commutator  and 
self-excitation  of  its  fields  capable  of 
rendering  a  service  to  which  the  syn¬ 
chronous  separately  excited  machine  is 
not  well  adapted.  The  field  of  useful¬ 
ness  is  principally  one  in  which  constant 
voltage  at  low  variable  frequency  rather 
than  variable  voltage  at  standard  fre¬ 
quency  is  needed  —  printing  presses, 
super-calenders  for  paper  mills,  for 
example. 

Vibratory  devices  like  screen  shakers 
work  best  with  10  to  15  cycles  per 
second  supplied  to  their  solenoids. 
Motors  which  have  to  reverse  frequently 
can  avoid  the  “plugging”  procedure  by 
having  a  supply  that  affords  continuous 
changes  of  both  frequency  and  voltage; 
thi-;  scheme  can  even  be  adapted  readily 
to  •'inooth  transition  into  phase-sequence 
reversal  to  effect  reversal  of  motor  di¬ 
rection.  These  developments  and  po¬ 
tentialities  have  resurrected  the  self- 
excited  commutator  generator  origi¬ 
nally  proposed  by  William  Stanley  and 
•f.  Faccioli  in  1915,  and  now  extended 
to  practical  application. 

In  a  paper  presented  by  H.  V.  Put¬ 
man  for  M.  Stone  of  Westinghouse  it 
was  pointed  out  that  satisfactory  parallel 
operation  of  a.c.  generators  is  a  sta¬ 
bility  problem  hinging  on  the  natural 
frequency  of  the  governor  relative  to  the 
natural  frequency  of  the  generator  sys¬ 
tem.  The  proper  application  of  damp¬ 
ing  to  prevent  oscillations  rests  on  the 
following  conclusions: 


attaining  an  interesting  life  without 
drudgery  or  monotonous  repetition. 

Much  of  the  influence  of  automatic 
equipment  for  electrical  control  upon 
unemployment  is  unfairly  implied  if  it 
does  not  take  accoimt  of  the  fact  that 
supervisory  control  accomplishes  things 
today  which  no  one  man,  nor  even  an 
excellently  co-ordinated  group  of  men, 
could  be  expected  to  accomplish  in  the 
direction  of  continuity  of  service  and 
safegpiarding  of  expensive  equqipment. 
This  point  was  made  by  A.  E.  Ander¬ 
son,  who  added  that  this  is  the  prime 
function  of  automatic  control  and  not 
to  displace  men  from  operating  jobs. 
Many  of  the  jobs  which  were  elimi¬ 
nated  were  monotonous  and  largely  de¬ 
voted  to  sitting  around,  waiting  for 
something  that  seldom  happened. 


1.  When  the  governor  natural  fre¬ 
quency  exceeds  the  generator  natural 
frequency,  damping  in  the  governor  is 
necessary,  and  useless  in  the  generator. 

2.  When  the  governor  natural  fre¬ 
quency  is  less  than  generator  natural 
frequency,  a  damper  winding  is  neces¬ 
sary,  and  governor  damping  is  without 
point. 

3.  For  isochronism,  both  generator 
and  governor  damping  are  necessary, 
and  in  large  amounts. 


Twin-six  inverter  gives  sine  wave 

Condensers  across  interphase  trans¬ 
formers  aid  thyratrons  A,  B,  G,  H  to 
establish  voltage  proportional  to  the 
currents,  thus  facilitating  the  attain¬ 
ment  of  a  sine  wave  of  a.c.  output 
from  the  d.c.  input  supplied  to  the  hex¬ 
agonal  mesh  of  transformers.  (Willis) 


For  systems  using  indirect  governing, 
i.c..  through  the  use  of  a  servomotor, 
such  as  are  necessary  for  water¬ 
wheel  and  turbine  generator  installa¬ 
tions,  unless  very  rapid  response  servo¬ 
motors  are  used,  phenomena  as  dis¬ 
cussed  in  this  paper  do  not  exhibit 
themselves. 

The  Bush  integraph  was  applied  to 
the  solution  of  the  pull-in  phenomena 
of  synchronous  motors  in  a  study  con¬ 
ducted  by  four  authors  from  the  Massa¬ 
chusetts  Institute  of  Technology.  Their 
objective  was  to  find  the  time  and  angle 
limits  for  optimum  closure  of  the  field 
switch  in  the  synchronizing  operation. 
The  non-linear  differential  equations 
which  represent  the  transients  which 
take  place  while  the  motor  strives  to 
get  into  synchronism  were  solved  by 
the  integraph.  The  solution  points  to 
the  desirability  of  controlling  the  time 
(  or  electrical  angle)  at  which  the  d.c. 
field  switch  is  closed.  If  this  is  done 
within  predetermined  limits,  as  may  be 
effected  with  automatic  synchronizing 
equipment,  larger  loads  may  be  pulled 
into  step,  especially  with  high-resistance 
amortisseur  windings  and  large  inertia 
loads,  than  with  haphazard  field  clos¬ 
ing  time.  The  authors  impressed  the 
audience  as  to  the  validity  of  their 
findings  by  means  of  a  stroboscopic 
demonstratidn  which  exhibited  the 
phenomena  in  a  convincing  manner. 

Rectifier  developnaent 

Thyratrons  and  mercury  rectifiers 
found  their  proponents  discussing  papers 
on  these  subjects  by  C.  H.  Willis  and 
by  J.  Slepian  and  L.  R.  Ludwig.  Third 
or  higher  harmonic  voltages  imposed  on 
interphase  transformers  of  thyratron 
inverters  control  the  commutation  of  the 
respective  thyratrons  by  voltage  re¬ 
versal  and  the  consequent  deionization 
at  the  cathodes. 

The  General  Electric  Company  has 
now  ready  for  test  a  500-kva.  rectifier 
using  the  F.G.41  thyratron  tubes  and 
employing  harmonic  commutation  and 
the  twin-six  rigid  transformer  network, 
shown  on  this  page,  to  give  a  sinusoidal 
alternating  current.  This  rectifier  is  de¬ 
signed  to  be  supplied  from  a  4,000-volt, 
three-phase,  60-cycle  circuit  and  to 
operate  at  zero  leading  power  factor 
as  described  above. 

This  apparatus  will  function  as  a  syn¬ 
chronous  condenser  and  may  be  given 
the  same  load  characteristics  as  a 
rotary  synchronous  condenser,  but  with¬ 
out  many  of  the  complications  and  dis¬ 
advantages  of  rotating  machines.  The 
rectifier  operating  as  a  condenser  will 
lack  the  ability  to  hunt  and  cannot  drop 
out  of  synchronism.  The  losses  will  be 
lower  than  those  of  a  rotating  syn¬ 
chronous  condenser  of  equal  rating. 

Asked  whether  this  scheme  does  not 
involve  an  inordinate  amount  of  inter¬ 
phase  transformer  and  capacitor  kva.  in 
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proportion  to  the  rated  kva.  of  the  in¬ 
verter,  Professor  Willis  said  that  the 
auxiliary  capacity  was  only  3  per  cent 
for  a  twelve-phase  inverter  at  lUO  per 
cent  power  factor  as  against  some  20 
per  cent  for  a  six-phase  inverter. 

Initiating  the  cathode  of  an  arc  by 
a  new  “ignitron”  was  indicated  by 
Messrs.  Slepian  and  Ludwig  to  open 
wide  possibilities  for  absolute  control 
of  the  arc  in  mercury  rectifiers.  A 
pencil  of  high-resistance  material  carry¬ 
ing  a  small  current  into  the  surface  of 
the  mercury  pool  establishes  a  localized 
high-voltage  gradient  where  the  mer¬ 
cury  and  electrode  join.  This  high 
gradient,  obtained,  however,  by  employ¬ 
ing  only  100  volts  or  so,  ionizes  the 
mercury  vapor  and  assures  the  ignition 
of  the  arc  at  a  specific  time  determined 
by  the  phase  of  the  ignition  voltage. 

The  authors  were  insistent  that  the 
phenomenon  is  quite  distinct  from 
the  point  contact  and  volatilization 
phenomenon  first  proposed  in  1904  in 
connection  with  ignition  of  mercury 
vapor  lamps  as  recalled  by  O.  K.  Marti. 
The  latter,  in  a  discussion  read  by 
William  Arthur,  said  that  grid  control 
of  rectifiers  called  for  less  control 
power  than  the  ignitron  scheme.  On 
the  other  hand,  Dr.  Slepian  called  at¬ 
tention  to  the  necessity  of  using  refrac¬ 
tory  and  other  high  temperature  ma¬ 
terials  with  grid  control  in  order  to 
insure  the  elimination  of  backfire  which, 
until  grids  were  devised,  dominated  the 
whole  procedure  in  rectifier  design. 

Features  of  a  3,000-kw.,  600-volt 
mercury-arc  rectifier  for  the  Eighth 
Avenue  subway,  described  by  E.  H. 
Reid  and  C.  C.  Herskind,  include  water 
cooling,  grid-controlled  anodes,  maxi¬ 
mum  efficiency  at  70-80  deg.  C.  and  the 
ability  to  carry  7,000  amp.  continuously, 
10,000  amp.  for  ten  minutes  and  16,000 
amp.  for  one  minute.  The  thyratron 
control  used,  they  pointed  out.  is  not 
confined  to  rectification,  but  can  be  ap¬ 
plied  to  voltage-regulated  d.c.  power 
output,  high-speed  circuit  breakers,  in¬ 
verters  and  static  frequency  changers. 

A  synchronous-mechanical  rectifier- 
inverter  with  overlapping  slip  rings  that 
short  circuit  the  transformer  during  the 
commutating  interval  and  into  which 
two  third  harmonics  are  introduced  to 
aid  commutation  (one  in  phase  and  pro¬ 
portional  to  the  system  voltage  and  the 
other  at  quadrature  and  proportional  to 
the  d.c.  load)  was  described  by  S.  S. 
Seyfert.  It  has  been  successful  in  recti¬ 
fying  1,500  volts  at  25  to  75  amp.  and 
can  change  to  Inverter  action  in  a  few 
seconds. 

Electronic  regulators  and 
synchronizers 

Controlled  condenser  discharge  in 
connection  with  electron  tubes  consti¬ 
tute  new  types  of  voltage  regulators  de¬ 
scribed  in  a  paper  by  F.  H.  Gulliksen. 


For  d.c.  generators  high-vacuum  tubes 
are  used  as  power  tubes  and  the  regula¬ 
tor  has  a  field-current  regulating-range 
of  0.75  amp.  Glow  tubes  are  used  as 
power  tubes  for  the  regulation  of  a.c. 
generators  and  afford  an  8-amp.  maxi¬ 
mum  of  field  current.  The  regulators 
have  a  sensitivity  of  0.2  per  cent  and 
are  simple  and  quick  in  response.  With 
the  quick  response  and  high  sensitivity, 
however,  comes  an  inherent  tendency 
toward  instability;  this  is  easily  over¬ 
come,  however,  by  the  employment  of 
the  condenser  discharge  through  a  rela¬ 
tively  large  resistance,  the  drop  in 
which,  during  the  condenser  discharge, 
is  applied  to  the  grid  of  the  tube.  A 


feature  of  these  regulators  is  that  they 
function  in  proportion  to  the  rate  at 
which  the  voltage  is  changing  and  not 
to  its  prevailing  magnitude.  This  is  the 
seat  of  the  quick-response  characteristic. 

Trend  toward  condenser  bushing  po¬ 
tential  devices  with  their  low  volt- 
ampere  capacity  has  prompted  the  de¬ 
velopment  of  a  low-capacity  automatic 
synchronizing  mechanism  which  can  be 
given  a  proportional  advance  feature. 
This  means  that  the  breaker  can  be 
closed  at  a  point  in  advance  of  actual 
synchronism  by  an  amount  proportional 
to  the  instantaneous  difference  in  fre¬ 
quency.  This  again  employs  the  con¬ 
denser  discharge  principle. 


Adva  nces  in  Dielectric,  Graphic 
and  Acoustic  Measurements 


While  indicating  instruments  of  the 
microampere  class  are  common,  conven¬ 
tional  graphic  or  recording  instruments 
have  not  in  general  got  below  the  milli- 
ampere  level  of  sensitivity  because  the 
friction  of  the  pen  mechanism  is  100  to 
1,000  times  as  great  as  the  jeweled  bear¬ 
ing  of  the  indicating  meter.  But  a  new 
electronic  principle  described  by  H.  L. 
Bernarde  and  L.  J.  Lunas  (Westing- 
house)  puts  the  recording  meter  of  any 
sort  into  the  4-microwatt  class  of  sensi¬ 
tivity. 

The  electronic  recorder  described  con¬ 
sists  essentially  of  two  pilot  elements 
the  difference  in  voltage  of  which,  as  re¬ 
sulting  from  the  different  angular  posi¬ 
tion  of  each  coil  in  an  a.c.  field,  is  im¬ 
pressed  on  the  grid  of  an  electron  tube 
assembly  which  acts  as  a  power  ampli¬ 
fier.  The  output  of  the  amplifier  is  ap¬ 
plied  to  an  induction  motor  element 
(watt-hour  meter  disk  type)  which 
drives  the  pen  and  one  of  the  pilot  ele¬ 
ments  to  the  position  where  the  two 


pilot  elements  balance  their  voltages  at 
the  grid  terminals  (see  below). 

Bridge  measurements  of  dielectric 
power  factor  with  enhanced  precision 
and  an  air  condenser  of  low  capacitance 
were  other  items  on  the  measurement 
program.  To  show  the  degree  of  prog¬ 
ress  in  power  factor  measurement  E.  S. 
Lee  said  that  the  best  that  could  be 
done  in  1925  was  to  get  a  0.002  varia¬ 
tion  in  measuring  a  long  cable’s  power 
factor  of  0.005  by  means  of  the  Scher- 
ing  bridge.  In  their  paper  Balsbaugh 
and  Moon  expressed  confidence  that 
they  could  measure  oil  sample  power 
factors  to  0.0001  with  a  precision  of 
1  per  cent.  This  moves  the  accuracy 
into  the  sixth  decimal  place,  measuring 
“nearly  nothing”  as  expressed  by  one 
discussor.  Work  with  the  bridge  in¬ 
dicates  that  air  condensers  have  absolute 
power  factors  substantially  higher 
than  10-'. 

W.  B.  Kouwenhoven  in  describing 
his  new  compressed  air  (ten  atmos- 


Electronic  recorder 
has  high  sensitivity 

Primary  element  may  be 
voltmeter,  wattmeter, 
frequency  meter,  etc.  Its 
deflection  moves  ooil  in 
fleld  of  lower  pilot  ele¬ 
ment  ;  the  voltage  in¬ 
duced  in  the  coll  is  im¬ 
pressed  on  grid  of  am- 
plifler  tube,  the  .output 
of  which  moves  the  pen 
and  the  upper  pilot  to 
the  position  where  its 
voltage  balances  that  of 
the  lower  pilot  element. 
(Bernarde  and  Lunas). 
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phere)  capacitance  standard  vouchsafed, 
however,  that  its  capacitance  was  loss- 
free  and  independent  of  variations  in 
voltage,  frequency  and  temperature. 
The  discussion  of  these  two  papers  left 
the  impression  that  there  are  still  two 
camps  which  are  divided  on  the  question 
whether  air  introduces  dielectric  losses 
when  used  as  a  dielectric  in  standard 
condensers. 

In  another  session  J.  B.  Whitehead, 
in  an  extensive  report  on  dielectric 
losses  in  impregnated  cable  paper,  indi¬ 
cated  that  loss  increases  after  impregna¬ 
tion  were  directly  related  to  the  product 
of  viscosity  and  conductivity  of  the  im¬ 
pregnating  oil.  Subsequently  W.  A. 
DelMar  made  some  comment  on  the  oil 
situation.  Except  as  to  transformer  oils, 
the  oil  producers,  he  said,  know  little 
about  the  chemical  and  physical  prop¬ 
erties  of  their  oils  in  so  far  as  they  give 
an  index  of  electrical  performance. 
Withdrawal  of  support  from  much  of 
the  current  work  under  electrical 
auspices  should  be  met  by  participation 
and  independent  research  on  the  part 
of  the  oil  producers  if  the  progress  of 
cables  is  not  to  be  impeded. 

Acoustical  thresholds  reconciled, 
but  problems  exist 

.Slow  but  sure  progress  is  being  made 
in  the  field  of  acoustical  measurements, 
hut  there  are  still  stumbling  blocks  to 
overcome  in  devising  a  metering  tech¬ 
nology  which  will  parallel  the  aural 
mechanism  and  response.  Dr.  Harvey 
Fletcher  of  Bell  Telephone  Laboratories 
told  a  group  that  was  several  times  as 
large  as  anticipated  that  it  was  neces¬ 
sary  to  inject  into  the  picture  a  cor¬ 
rection  factor  of  the  nature  of  an  in¬ 
terference  ratio  in  order  to  bring 
metered  acoustical  energy  for  loudness 
determinations  into  line  with  the  ear’s 
judgment  of  loudness,  especially  for 
frequencies  that  are  close  enough  to¬ 
gether  to  involve  the  same  nerves  in 
the  transmission  from  ear  to  brain. 
Otherwise  the  impulses,  to  which  the 
brain  alone  responds,  will  merge  to  re¬ 
sult  in  a  loudness  decision  that  will  be 
much  at  variance  with  the  totalization 
of  the  energy  components  to  which  it 
appears  the  meter  is  restricted  in  its 
functioning. 

One  significant  point  brought  out  by 
Dr.  Fletcher  is  that  the  threshold  value 
for  the  ear  (about  10'“  watts  per  square 
centimeter)  is  likewise  close  to  the 
order  of  magnitude  of  sounds  originat¬ 
ing  in  the  natural  electronic  movement 
in  conductors  over  which  sound  is  trans¬ 
mitted  electrically.  It  is  also  of  the 
same  order  of  magnitude  of  sounds  aris¬ 
ing  out  of  the  Brownian  movement  in 
the  air  itself.  There  seems  to  be  plenty 
of  justification  for  accepting  this  value 
as  a  satisfactory  substitute  for  an  abso¬ 
lute  zero  or  a  zero  founded  on  arbitrary 
energy  assignments. 


High  Pressures  and  Temperatures — 
a  Challenge 


Temperature  is  still  more  a  deterrent 
to  higher  generation  economies  than 
pressure  because  of  the  effect  of  high 
temperatures  upon  available  boiler  ma¬ 
terials.  This  was  stated  by  I.  E. 
Moultrop  in  a  paper  tracing  the  history 
of  higher  steam  pressures  and  tempera¬ 
tures  and  pointing  to  the  economies 
achieved.  Unit  cost  of  construction  de¬ 
creases  with  increase  in  pressure  only 
if  the  higher  pressure  does  not  entail 
adoption  of  a  different  heat  cycle  or  a 
radical  change  in  design  of  the  pressure 
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in  Station  Bunkers 

High  pressure  best  substantiated 
by  low-grade  or  expensive  fuel 

Chart  shows  additional  capital  invest¬ 
ment  justified  for  1,200-lb.,  750-deg. 
.station  over  400-lb.,  750-deg.  station. 
Assumptions :  3,500  kw.-hr.  per  year 
of  capacity  (40  per  cent  load  factor) 
and  fixed  charges  at  14  per  cent. 
(Engle  and  Moultrop). 

apparatus.  Dollar  efficiency  should  take 
precedence  over  the  marginal  gains  in 
thermal  efficiency  which  are  available 
by  inching  up  in  pressures  or  tempera¬ 
tures.  Generation  cost  is  already  so  low 
that  elimination  of  all  of  it  would  hardly 
affect  the  cost  of  energy  to  the  ultimate 
average  consumer. 

Discussion  was  participated  in  by 


such  deans  of  the  thermodynamic  art  as 
Messrs,  Jacobus,  Orrok,  Potter,  Schef- 
fler,  Hollister,  Weigel,  Knight,  Monroe 
and  Post.  The  series  and  velox  boilers 
were  shown  as  the  trend  of  the  times  in 
European  practice  and  American  experi¬ 
mentation.  The  former  is  not  new  nor 
is  the  proposed  unit  assembly  of  steam 
generator,  engine  and  accessories,  since 
such  units  supplied  the  electrical  re¬ 
quirements  of  the  Stockholm  exhibition 
in  1894. 

Friction  in  the  small  pipes  of  the 
series  boiler  is  a  limiting  factor  in  the 
forced  circulation  situation  and  this  will 
be  subjected  to  further  study  in  the 
Purdue  tests  on  the  3.600-lb.,  830-deg. 
experimental  set-up.  But  results  with 
conventional  designs  in  conjunction 
with  reheat  at  Milwaukee  show  that  it 
is  not  necessary  to  go  to  series  design  in 
order  to  attain  good  performance,  avail¬ 
ability  and  low  maintenance.  Experi¬ 
ence  with  the  large  units  of  Brooklyn 
Edison  which  have  already  turned  out 
over  a  billion  kilowatt-hours  (1.3  per 
cent  of  the  total  U.  S.  generation)  have 
justified  the  strong  partiality  toward 
future  installations  of  200,000-kw.  units 
at  1.200  lb.  and  750  deg.  without  re¬ 
heat,  one  boiler  per  turbine,  no  cross 
connections  and  no  duplication  of  aux¬ 
iliaries. 

Another  angle  on  the  matter  of  ther¬ 
mal  economies  was  brought  out  by 
G.  B.  Warren,  who  said  that  if  all 
General  Electric  turbine  sales  to  indus¬ 
trials  in  1927-29  for  combined  power 
and  heat  service  had  been  of  1,200-lb. 
design  they  would  have  represented 
200,000  more  of  kilowatt  capacity.  That 
figure  would  have  been  500,000  kw.  if 
the  units  could  have  embraced  the  mer¬ 
cury  cycle.  The  industrials  of  the 
country  constitute  a  heat  sump  into 
which  the  rejected  heat  of  power  plants 
can  be  pumped  ( instead  of  throwing  that 
heat  into  the  river)  and  at  a  cost  about 
one-third  the  heat  consumption  charged 
to  electrical  generation. 


Boston  Edison 
and  all  U.  S. 
utilities  have 
steadily 
reduced  coal 
consumption 
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usual  Electrirication 


By  ROBERT  F.  STOCKAR 


Zurich,  Siviiccrlaud 


M — J  line  running  to  Hegyeshalom  on  the  Austrian  border.  The  locomo¬ 
tives  have  a  tractive  effort  of  15,200  to  23,300  lb.,  depending  on  whether 
passenger  or  freight,  and  acceleration  from  0  to  45  miles  per  hour  in  six 

minutes  for  passenger  trains  (660 
tons)  and  0  to  9.8  miles  per  hour  in 
2|  minutes  for  freight  (1,540  tons* 
on  0.67  per  cent  grades  with  1,300-ft. 
curves.  Top  speeds  on  tangents  with 
0.1  per  cent  grades  are  62  and  38.3 
miles  per  hour  for  the  two  classes. 
The  contact  system  is  energized  at 
16,000  volts,  single  phase. 


Povrer  station  tied 
to  interconnected 
network 


ttOK\/.,  three- phase,  50 cycle 


Track  se^t/ona/izing  poirr, 


8.000-Kva., 

rnttz/iSKv., 


To  Vienna 


Hegyeshalom 


l^omarom 


I  Ruling  grade-Q1%;  Ss?w  curves 
This  section  to  be  electrified  by  1934- 


Ruling  grade-0.7%:  curves  H300~l,650 ft  radius 

.  65miles 

120  miles  . - . 

t€-Kv.  single  -phase  catenaries, -  ' 

no  track  bonds 


Fig.  1 — Power  supply  and  features  of  new  Hungarian  railroad  electrification 


Fig.  2  a,  b,  c — Sections  through 
oil-cooled  synchronous  trans¬ 
forming  phase  converter 


Slots  for- 
oil 

circuhtic 


■Slots  for 
primary 
winding 


Slots  in  rotor- 
shbr^ 

Rotor  shaft- 


Primary  converter  winding 
Starting  motor^  ^ 


Bakeh'te  tube^ 


■^lC.9PP.'. 


Terminals  of 
secondars 
winding 


Hungary 


The  unusual  features  of  this  electrification  are  chiefly 
in  the  oil-cooled  synchronous  transforming  converters 
and  multi-speed  motors,  details  of  which  are  illustrated 
here  and  explained  in  the  table  of  features.  The  latter 


also  includes  information  on  the  transmission  systems, 
substations,  contact  systems,  locomotives,  traftic  condi¬ 
tions  and  cost  of  electrification. 

(For  other  illustrationa  see  page  tSS) 


Feat /ires  of  H/ingarian  State  Railway  Electrification 


TraiisniisNion  Synteni— -Fed  from  interconnected  network;  near¬ 
est  power  house  32  miles  from  Budapest. 

Two  two-circuit,  three-phase,  50-cycle,  110-kv.  lines — grounded- 
neutral  copper-cadmium  (80.6  sq.mm.)  east  44  miles  to  Buda¬ 
pest;  steel-aluminum  (86.4  sq.mm.)  west  56  miles  to  Horvat- 
kiml  substation. 

Spans^ — -800  ft.  ;  ground  wire  (.'(S  sq.mm.)  ;  seven-disk,  10-in. 
insulators. 

Substations — four,  each  serving  about  30  miles  of  track. 

I'^ach  equipped  with  two  oil-cooled  one-phase  transformer 
banks,  each  rated  at  4,000  kva.,  107  kv./16  kv. 

Fed  from  separate  phases,  so  that  with  traftic  conditions  load 
is  about  equally  divided. 

<  oiitact  System — 325  track-miles,  including  side  tracks. 

.Simple  catenary — Messenger — Average  span  250  ft. ;  steel  or 
bronze  50  sq.mm.  ;  round  bronze  hangers  every  26  ft. 

Conductors — Hard-drawn  copper;  100  sq.mm,  on  main  line; 
65  sq.mm,  on  side  tracks;  12,000  lb.  per  sq.in.  tension  main¬ 
tained  by  weights  every  mile ;  double-track  catenaries  elec¬ 
trically  and  mechanically  separated. 

Tiack  bonds — None  ;  no  track  signal  circuits. 


motors  ;  sei>arate  rows  of  slots  for  each  winding  ;  secondary 
in  partly  closed  slots  next  to  air  gap ;  primary  in  closed 
slots  further  from  air  gap ;  magneth:  bridges  between  slots 
designed  to  give  90  to  98  per  cent  leading  power  factor  on 
primary  side  and  high  efficiency  on  motor  side ;  short- 
circuit  current  no  higher  than  full-load  current. 

Oil-cooled  stator;  case  filled  with  transformer  oil;  oil-cooled 
by  radiators  on  outside  of  locomotives ;  to  increase  radia¬ 
tion,  reduce  size  and  hold  axle  weight  to  19.5  tons. 

Water-cooled  rotor;  copper  pipes  in  rotor  slots  through  which 
water  is  forced  by  centrifugal  pump  on  rotor  shaft ;  radiator 
for  cooling  water;  rotor  separated  from  oil  by  bakelite 
cylinder  extending  through  air  gap  and  fastened  oil  tight 
against  end  walls  of  oil  case. 

Motors — Two  windings  on  rotor  giving  different  speeds: 

Miles  per  Hour 

Poles  Phases  R.P.M.  Passenger  Freight 


Inside  winding  .  IS  2  333  62.2  42.6 

24  6  250  46.7  32.0 

Outside  winding  .  36  3  167  31.1  21.3 


72  3  83  15.6  10.6 


Locomotives 

Type . 

Xumber  of  driving  motors . 

Weight  (tons) — total . 

on  drivers  . 

per  axle  . 

Horsepower  (continuous)  . 

Tractive  effort  (continuous)  lb..  . 

Train  weight  (tons) . 

A(oeleration  rate  on  0.67  per  cent 
arade  and  l,30()-ft.  curve . 

Speed  on  tangent  with  0.1  per  cent 
grade  (maximum  miles  per  hour) 


Passenger 
and  Kxi)ress 
1  D  1  (2-8-2) 
1 

103.4 

72. 5 

19.5 

2,200 

15,200 

660 


Freight 
F  (0-12-0) 
1 

103.4 

103.4 

19.5 

2,200 

23,300 

1,540 


0-45  m.p.h.  0-9.8  m.p.h. 
in  6  minutes  in23  minutes 


62 


38.3 


iiclironous  Trunsforming  PhaHe  r«»n  verters — ^16, 000-volt,  one- 
phase/ l,0(»0-volt  multi-phase  1,500-r.p.m.  ;  induction  motor 
for  starting;  direct -connected  exciter, 
led  directly  from  pantograph  through  oil  circuit  breaker. 

Two  separate  windings  on  stator — 16,000-volt,  single-phase 
primary  occupies  2/3  of  i)ole  pitch;  1,000-volt,  pol.vphase 
secondary  winding  occupies  whole  pole  pitch  and  feeds 


Water  resistor  for  starting  with  wattmeter-type  regulator. 

Itrive — Triangular  articulation  permitting  vertical  play  of  main- 
drive  wheels ;  other  drive  wheels  connected  to  main-drive 
wheels  by  coupling  rods. 

Traffic  Conditions — 36  locomotives  will  be  needed  for  complete 
electrification : 

Two  (1-D-l)  and  two  type  F  ordered  first;  others  to  be 
decided  later. 

Ruling  grade  on  Budapest-Komarom  .section  =  0.7  tier  cent 
Ruling  curves  on  Budapest-Komarom  section  =  1,300- 

1,650  ft.  radius. 

Ruling  grade  on  Komarom-Hegyeshalom  section  =:  0.1  per 
cent. 

Ruling  curves  on  Komarom-Hegyeshalom  section  few  and 
long  radius. 

Traffic  (gross  ton-mile  per  year) — Passenger  and  express, 
580,000  ;  freight,  380,000  ;  total,  960,000. 

Parallel  communication  circuits  in  cable ;  future  circuits  to 
be  underground. 

Cost  of  Klectrlflcation — Total,  excluding  power  house  =  $S,540,0o0. 
75  per  cent  for  substations,  overhead  circuits  and  locomotives; 
12i  per  cent  for  changing  communication  circuits;  4i  per 
cent  for  repair  shops  and  depots  ;  8  i>er  cent  for  remainder. 
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Fig.  3  a  and  b — Phase-sectionalization  on  catenary,  and  standard  catenary  suspension 


I  Pole  changing  sw/lch  and  reverse r 


Single- phase  au)i.lliary  of 
converter  (  for  auxiliary 

services  of  loco.) 


Forward 


Primary 

convern 

winding 


Driving  mofor 


SUprings  for 

converfer 

excifafion 


Secondary . 
converfer 
winding 


Three-phase  aux.  winding  of  converfer 
Cfor  axix .  services  or  'oco, ) 


Fig.  4  a,  b,  c — Converter-motor  connections, 
section  through  multispeed  motor  and  con¬ 
nections  of  motor  windings 

Switching  facilities  betw’een  converter  and  motor 
not  only  permit  changing  phases  and  number  of 
poles  but  also  reverse  motor. 


Inside  Winding 


,  Terminals  of 

[  secondary  winding 


Pchr 


F-Forward  R’  Backward 
a-f  Sliprings  of  outside  winding  (72 op 36  poles) 
g-p  Slippings  of  inside  winding  ( 24  op  18  poles) 

l,lII,ir,Y,Vn,lX,Xn,  terminals  of  secondary  converter  winding 


'Crank 


Shaff. 
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Speed  in  Customer  Billins 


INCENTIVE  is  the  mainspring  of  human  perform¬ 
ance.  And  when  incentive  is  allied  with  proper  tools 
for  the  job  then  the  result  may  be  astonishing.  One 
billing-machine  operator  in  the  Toledo  Edison  Company 
can,  and  does  consistently,  produce  from  52,000  to 
54,000  customer  bills  per  month.  The  production  of 
bills  in  the  department  in  March,  1932,  was  103,755,  the 
full-time  work  of  2.4  operators,  an  average  of  more 
than  43,000  bills  per  operator.  The  error  percentage 
in  this  month  w'as  0.151.  The  cost  per  bill  was  0.396 
cent  for  billing  operator  labor.  In  October,  1929,  98,945 
bills  were  produced  with  4.8  operators  full  time,  an 
average  of  less  than  21,000  per  operator,  with  errors  of 
0.421  per  cent  and  at  a  cost  of  0.677  cent  per  bill.  In 
less  than  2^  years  bill  production  doubled,  operators  were 
reduced  to  one-half  as  many,  errors  were  decreased 
nearly  two-thirds  and  operator  labor  cost  per  bill  was 
practically  cut  in  half.  How  was  it  done?  Incentive 
plus  modern  billing  equipment. 

The  modern  billing  system  w’as  installed  in  1926. 
During  the  three  years  until  the  incentive  plan  was 
inaugurated,  late  in  1929,  the  modern  equipment  had 
adequately  proved  its  great  superiority  in  production  and 
economy  over  the  previous  method  of  manual  billing. 
That  was  spectacular  enough  and  it  did  not  seem  prob¬ 
able  that  it  would,  or  could,  be  greatly  improved  upon. 
Rut,  as  appears  from  the  preceding  paragraph,  the  wage 
incentive  plan  did  exactly  that. 

But  before  discussing  this  plan  and  its  operation,  let 
us  get  the  picture  of  the  billing  system  and  its  equip¬ 
ment.  The  billing  machines  w'rite  the  bills  and  make 
copies  of  each  on  register  sheets  on  which  36  customers’ 
names  have  been  addressographed.  The  billing  machine 
oi^erator  copies  last  and  previous  to  last  meter  readings 
and  their  difference  from  the  meter  book  and  extends  the 
rate  quantities  and  money  sums  on  the  bills.  Most  of 
the  accounts  are  billed  from  prepared  billing  charts,  but 
for  some  customers  whose  kilow'att  demands  exceed  the 
minimums  as  stated  in  the  various  rate  schedules  the 
bills  must  be  calculated  by  the  operator.  All  bills  of 
the  Toledo  Edison  Company,  the  Lake  Shore  Power 
Company  and  the  Toledo  Edison  Company  of  Michigan, 
except  for  large  power  customers  on  primary  and  special 
rates,  are  produced  on  the  machines.  * 

Two  clerks  are  re(juired  for  cash  postings,  one  for 
balancing  and  one  posts  changes  and  new  services  in 
the  meter  readers’  books.  A  total  of  sixteen  clerks 


Toledo  Edison  more  than  doubles  bill 
production  per  operator,  cuts  errors 
two-thirds  and  reduces  cost  per  bill 
with  wase  incentive  plan 


handle  all  billing,  revenue  analysis,  cash  posting,  service 
order  posting,  balancing,  and  handling  transfers,  final 
bills,  etc.  In  the  addressograph  department  are  three 
clerks,  who  in  addition  to  bills  also  address  payroll  checks 
and  sheets,  dividend  checks  and  sales  promotion  mate¬ 
rial  used  in  merchandising  activities.  In  this  large 
amount  of  addressing  work  the  preparation  of  the  36 
name  customers’  register  sheets  for  the  l)illing  machines 
is  not  an  important  cost  increase  item. 

Study  for  wage  incentive  plan 

In  the  study  on  which  the  wage  incentive  plan  w’as 
based  billings  were  divided  into  four  classes.  The  divi¬ 
sion  was  not  made  in  particular  reference  to  types  of 
rates,  but  simply  in  regard  to  the  time  required  to  pro¬ 
duce  different  kinds  of  bills.  However,  the  billing 
classes  do  in  a  measure  coincide  with  rate  types  in  that 
the  classes  used  in  Table  I  cover  roughly  residential, 
commercial  and  small  and  large  power  in  the  order 
named.  From  the  register  sheets  of  August,  1929,  the 
data  of  Table  I  were  obtained.  This  table  shows  total 
billings  and  number  and  percentage  of  each  class  in  the 
total.  The  average  hourly  billings  by  experienced  oper¬ 
ators  from  March  1  to  August  31,  1929,  varied  by  indi¬ 
viduals  from  107  to  174.  From  the  data  on  operator 
performance  it  seemed  reasonable  to  set  150  bills  per 
hour  as  the  production  standard  on  which  to  base  the 
incentive  plan.  A  time  check  (Table  H)  showed  the 
time  spent  on  each  of  the  four  classes  when  150  bills  of 
average  proportion  between^  classes  were  produced. 

By  comparison  with  salaries  paid  other  employees  a 
fair  wage  rate  was  set  up  for  a  standard  production  of 
150  bills  per  hour.  For  the  purpose  of  explaining  the 
incentive  plan  the  wage  rate  is  taken  as  $100  per  month. 
This  is  not  the  rate  paid  in  Toledo,  but  it  furnishes  a 
decimal  base  which  allows  the  figures  of  the  study  to  be 
applied  to  any  w’age  rate  by  simple  multiplication.  At 
$100  per  month  for  the  average  month  of  192  working 
hours  the  rate  per  minute  is  0.86806  cent.  This  amount. 


multiplied  by  the  number  of  minutes 
on  each  class  of  bill  in  the  time  study 
(Table  H)  for  the  production  of  150 
hills  per  hour  and  divided  by  the 


Bill  form  of  Toledo  Edison  Company 

This  particular  bill  has  sixteen  billing  ma¬ 
chine  entries.  The  minimum  number  of 
entries  is  seven  and  the  average  Is  about 
nine.  Yet  average  production  per  operator 
is  about  4  3.000  bills  per  month. 
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Table  I — Classes  and  Average  Table  II — Time  Study  of  Bill  Table  III — Billing 

Proportions  of  Billings  Production  Labor  Costs 

Cl»8«*of  Per  Cent  Number  per  Claaa*  of  Number  of  Number  of  Claas*  of  Operator's  Earnings  Rate  per 

Bill  of  Total  Claas  Bill  Billings  Minutes  Bill  per  Hour  Bill 


1 

70.43 

75,047 

1 

105.6 

2 

26.24 

27,965 

2 

39.4 

3 

1.92 

2,045 

3 

2.9 

4 

1.41 

1.503 

4 

2.1 

Total* . 

...  100.00 

106,562 

Totals . 

_  150  0 

tiunilier  of  hills  in  each  class,  leads  to  unit  labor  rates  per 
bill  (Table  III)  These  rates,  applied  to  bill  production 
f)er  (»iK*rator,  assure  invariable  compensation  irrespective 
of  the  proportion  of,  and  time  on,  bills  of  different 
classes.  I'liat  is  to  say,  the  operator  earns  the  same 
amount  |>er  hour  whether  the  hour  is  given  to  one  or 
another  class  of  bill  or  is  divided  in  any  proportion  be¬ 
tween  the  four  classes. 

The  average  number  of  errors  per  month  per  operator 
over  the  six-month  |)eriod  covered  by  the  study  was 
approximately  80,  the  lowest  individual  average  being 
54.  It  was  Ix^lieved  that  as  good,  or  better,  results  could 
be  obtained  by  setting  a  standard  of  accuracy  to  be 
required  of  operators  for  retention  of  their  positions  as 
by  exacting  a  cash  penalty  per  error  in  the  incentive  plan. 
The  limit  of  permitted  errors  per  month  was  fixed  at 
0.2  per  cent.  This  error  requirement  is  not  imposed  on 
oj)erators  who  have  had  less  than  three  months’  ex¬ 
perience. 

Beginning  operators  do  not  come  under  the  ])rovisions 
of  the  incentive  plan  until  they  have  had  three  months’ 
ex|)erience.  During  these  months  the  pay  is  62.5  per 
cent  of  the  base  monthly  rate  for  standard  production 

Table  IV — Bill  Production  in  Toledo  Edison  Company 

Average  Nutn-  Coni 

Required  Billings  ber  of  per  Bill 


Total  Billing  per  Oper-  Ijibor 

Billings  Hours  Hour  ators  Errors  Only 

1929 

October .  98,945  844  9  117  4,8  417  $0,006/7 

Wage  incentive  plan  started 

1929 

November...  103.397  660.5  145  3.6  434  0.004/ 

December..  106.210  805.5  131  4.3  397  0.00524 

1930 

January..  119,891  869.3  126  4.5  494  0.00442 

Februar>  104,136  638.7  163  3.6  388  0.00445 

March .  104,215  580.6  179  3.0  380  0.00411 

April .  107,447  588.4  182  3.0  286  0.00404 

May .  107,513  583.4  161  3.8  328  0.0041 

June .  108,262  577.9  187  3.0  301  0.00406 

July .  107,578  583.5  174  3.0  287  0.00409 

August .  107,447  603.5  178  3.2  298  0.0046 

September.,  104.862  535,3  196  2.9  222  0,0045 

October .  112,341  594.5  189  2.9  250  0.00399 

November...  105,054  548.4  192  3.1  186  0.00425 

December _  109,735  567.6  193  3.0  227  0.00405 

1931 

January- .  106,762  540.4  198  2.8  234  0.00408 

February .  106,231  528.0  201  3.0  166  0.00404 

March .  106.164  514.9  206  2.6  161  0.00409 

April .  106,878  545.6  196  2.8  178  0.00402 

May .  105.787  571.0  185  3.1  316  0.00399 

June .  107,580  581.5  185  3.0  310  0.00397 

July .  111,106  572.3  194  2.9  310  0.00406 

August .  102.892  518.7  198  2.7  261  0.00457 

September...  ...  105,916  567.6  187  3.0  301  0.00466 

October .  110.661  575.4  192  2.9  224  0.00405 

November.. .  100,612  511.3  197  2.9  210  0.00401 

December..  110,192  571.7  193  3.0  230  0.00401 

1932 

January .  99,929  530  1  189  2.9  217  0.00403 

February .  103,311  519.7  199  2.8  179  0.00421 

March .  103,755  497.9  208  2.4  157  0  00306 


28.5  I  $0.2478  $0.00234} 

26.0  2  0.2257  0.005728 

2.8  3  0.02425  0.008333 

2.7 

-  ♦Roughly  residential,  commercial,  small  and  large 

60.0  power  users  respectively  (see  text). 

of  150  bills  per  hour.  From  average  performances  it 
was  concluded  that  65  bills  per  hour  would  be  a  fair 
requirement  in  the  beginner’s  first  month.  This  is  43.3 
per  cent  of  standard  production.  It  seemed  reasonable 
that  an  operator  of  adequate  ability  should  reach  the 
standard  efficiency  in  six  months  and  that  the  diflference 
of  56.7  per  cent  between  beginning  efficiency  and  stand¬ 
ard  production  should  be  decreased  equally  over  the 
remaining  five  months.  A  beginner  who  cannot  main¬ 
tain  this  rate  of  improvement  during  the  first  three 
months  is  not  likely  to  develop  into  a  competent  opera¬ 
tor.  Relief  operators  are  on  regular  salary,  but  are 
required  to  maintain  standard  production  when  billing. 

At  the  time  this  plan  was  started  it  was  believed  that 
one  less  operator  would  be  required  as  well  as  that  the 
load  factor  on  billing  machines  in  use  would  be  raised. 
It  was  felt  that  the  operators  would  have  to  increase  their 
production  materially  to  qualify  under  the  requirements, 
but  that  the  incentive  of  increased  earnings  would  bring 
this  about.  How  well  these  expectations  were  fulfilled 
was  recited  in  the  opening  paragraph  of  this  article; 
number  of  operators  decreased  one-half  and  production 
more  than  doubled. 

Remarkably  consistent  performance  was  obtained  from 
one  of  the  Toledo  Edison  operators  under  the  incentive 
plan.  In  one  month  this  operator  reached  an  average 
hourly  production  of  273  bills  with  an  error  record  of 
only  0.0215  per  cent.  From  month  to  month  she  con¬ 
sistently  averages  better  than  240  bills  per  hour.  Here 
is  a  mark  for  billing  machine  operators  to  shoot  at  not 
only  in  the  Toledo  Edison  Company  hut  all  over. 

▼ 

Locate  Arresters  Close 
to  Protected  Apparatus 

By  W.  J.  RUDGE,  JR. 

Lightning  Arrester  Engineering  Diz'ision, 

General  Electric  Company,  Pittsfield,  Mass. 

Field  experience  and  studies  of  lightning  voltages  with 
cathode-ray  oscillographs  have  showm  that  arresters 
should  be  located  close  to  the  protected  apparatus,  in¬ 
cluding  distribution  transformers  as  well  as  high-voltage 
transmission  systems.  A  wave  rising  as  fast  as  1,000,000 
volts  per  microsecond  gives  a  gradient  along  the  con¬ 
ductor  of  1,000  volts  per  foot.  The  velocity  of  a  wave 
on  an  overhead  line  is  186,000  miles  per  second,  or 
1,000  feet  per  microsecond.  From  the  above,  it  follows 
that  one  point  on  a  conductor  may  be  at  ground  poten¬ 
tial,  while  1,000  ft.  away  1,000,000  volts  may  exist.  At 
a  point  removed  from  the  arrester  the  voltage  difference 
will  be  greater  for  steep  waves  applied  and  longer 
separations. 
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In  transmission  practice  involving  large  stations  and 
high  transmission  voltages  the  physical  arrangement  of 
the  apparatus  may  make  it  difficult  to  place  the  arrester 
directly  adjacent  to  the  transformer  or  other  apparatus. 
Electrostatic  capacity  of  the  apparatus  in  such  stations 
is  effective  in  sloping  off  the  wave  front  and  reducing 
the  magnitude  of  the  applied  wave,  but  the  best  engineer¬ 
ing  practice  neglects  the  additional  benefits  from  the 
capacity  effects  and  places  its  dependence  on  the  proper 
location  of  the  arrester. 

W'here  a  co-ordination  gap  is  installed  to  establish  a 
level  of  insulation  for  design  of  station  apparatus  which 
is  independent  of  line  insulation  level,  the  recommended 
practice  is  to  place  a  “Thyrite”  arrester  within  50  cir¬ 
cuit-feet  of  both  co-ordinated  gap  and  apparatus  to  l)e 
protected  for  circuit  voltages  up  to  and  including  69  kv., 
and  within  100  circuit-feet  for  circuit  voltages  above 
69  kv.  Location  of  the  arrester  with  respect  to  the  gap 
is  important  to  protect  the  gap  and  to  avoid  unnecessary 
circuit  outages.  Fifty  and  100  ft.  were  taken  as  arbi¬ 
trary  limits  because  it  was  felt  that  reflections  of  arrester 
or  gap  voltages  from  these  distances  would  not  be  serious 
in  the  majority  of  installations. 


of  Los  Angeles  Bureau  of  Power  and  Light  illustrates 
the  method  which  has  proved  very  satisfactory  for 
raising  steel  transmission  towers. 

Additional  clearance  was  necessary  due  to  the  con¬ 
struction  of  a  steel  bridge  passing  across  the  transmission 
line  right-of-way  of  such  a  height  as  to  necessitate  rais¬ 
ing  tlie  line  approximately  25  ft.  It  was  decided  to  raise 
the  towers  on  either  side  of  the  bridge,  increasing  their 
height  by  the  above  amount  without  disturbing  the  line. 
To  accomplish  this  a  heavy  wood  scaffolding  was  con¬ 
structed  around  the  outside  of  the  towers,  the  main 
members  being  12x12  timbers,  placed  so  that  their  inside 
corners  were  perpendicular  to  and  parallel  with  the 
legs  of  the  tower  itself. 

Four  guides  were  constructed,  each  consisting  of  two 
pieces  of  angle  iron  approximately  18  in.  long  and  a 
steel  plate  of  this  length  and  10  in.  wide.  These  pieces 
were  bolted  together  so  that  the  angles  formed  a  90-deg. 
“V”  at  the  outer  end  of  the  plate,  the  vertex  of  this 
angle  being  the  center  line  of  the  guide. 

One  of  these  pieces  was  bolted  to  each  of  the  four 
legs  of  the  tower  so  that  the  outer  angle  fitted  snugly 
against  the  corner  of  the  timber  which  was  to  act  as 
a  guide  during  the  ascent  of  the  tower.  Five-ton  gear 
blocks  were  then  mounted  on  each  corner  and  attached 
to  the  guides.  Graduated  steel  tapes  were  hung  from 
each  corner  and  the  tower  was  raised  to  its  new  position, 
the  guides  keeping  the  structure  steady  and  the  tapes 
offering  a  means  of  checking  the  level  of  the  structure 
during  the  process.  When'  raised  to  its  new  position 
the  new  steel  members  were  bolted  into  position  and  the 
job  was  complete. 

The  entire  operation  was  accomplished  in  a  relatively 
short  time.  Although  guys  were  used  on  the  scaffolding, 
Structures  built  near  transmission  lines  often  require  no  guys  were  needed  on  the  tower  itself  during  this 
that  additional  clearance  be  provided  to  comply  w’itli  operation,  which  was  started  at  6  a.m.  to  take  advantage 
safety  requirements.  A  recent  example  of  providing  of  the  early  morning  calm  and  eliminate  the  hazard  of 
such  clearance  on  a  132-kv.  transmission  line  of  the  citv  wind  strains. 


Transmission  Tow< 
Without  Remov 


By  C.  H,  ALLEN 

Construction  Department 
Los  Angeles  Bureau  of  Power  and  Light 


(a)  Scaffolding  surrounded  the  base  of  the  transmission  tower, 
which  was  raised  25  ft.  to  accommodate  clearance  required  by  tho 
con.structlon  of  a  bridge  near  by. 

(b)  Close-up  of  the  scaffolding  showing  the  chain  blocks  and 
general  position  of  the  timbers  acting  as  guides. 


(c)  Detail  of  the  guide  construction  showing  how  the  angle  iron 
extremity  of  the  guides  fitted  Into  a  corner  of  the  timbers.  This 
guide  shows  the  dual  purpose  of  maintaining  equilibrium  and 
providing  a  point  to  apply  the  lifting  force  as  shown  by  the 
rigging  of  the  chain  block  hoist. 
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Remote  Alarms 


arrier  Current 

>ver  Distribution  Circuits 


By  F.  B.  DOOLITTLE 

Radio  Euf/ivccr  Southern  Californio  Edison  Company,  Ltd.,  Los  Angeles,  Calif. 


a  self-rectifying  Colpitts  oscillator  circuit.  The  fre- 
([uency  of  the  oscillator  may  be  set  between  50  and  100 
kilocycles  by  taps  on  the  oscillator  inductance,  which 
permits  the  use  of  various  numbers  of  turns.  The 
oscillator  output  is  transferred  to  the  line-tuning  coil 
through  a  coupling  coil,  which  is  also  variable  by  taps. 
The  circuit  formed  by  the  line  and  the  capacitors  is 
resonated  by  selecting  the  taps  on  the  line-tuning  coil 
which  give  maximum  carrier-current  output.  Each 
transmitter  is  equipped  with  a  thermocouple  milliam- 
meter  which  indicates  the  carrier-current  output.  All  of 
the  voltages  required  for  the  operation  of  the  vacuum 
tube  are  alternating  current  supplied  from  a  transformer, 
no  batteries  being  used.  Thus  the  transmitter  operates 
only  on  alternate  half  cycles,  being  those  on  which  the 
tube  plate  potential  is  positive  with  respect  to  the  fila¬ 
ment.  When  operating,  the  transmitter  requires  a 
maximum  of  50  watts  at  90  per  cent  power  factor  from 
the  115-volt  a.c.  supply. 

Likewise  the  receiver,  consisting  of  an  untuned  pri¬ 
mary  coil  connected  to  the  capacitors,  is  simple.  This 
primary  coil  is  inductively  coupled  to  a  secondary  coil 
which  is  tuned  by  a  variable  condenser.  The  one  tube 
used  is  connected  as  a  biased  pow’er  detector.  The  coil 
of  a  sensitive  telephone  type  relay  is  connected  in  the 
detector  plate  circuit  and  the  contacts  of  this  relay  close 
the  alarm  circuit.  The  relay  is  provided  with  both  nor¬ 
mal  and  back  contacts  so  that  the  alarm  may  be  oper¬ 
ated  either  when  a  carrier-current  signal  is  being  re¬ 
ceived  or  at  such  times  as  there  is  no  signal.  Thus  the 
alarm  systems  can  be  used  as  either  “open  circuit”  or 
“closed  circuit.”  With  the  “open  circuit”  alarm  a  signal 
is  transmitted  only  at  such  times  as  an  alarm  is  desired 
and  possesses  the  advantage  of  less  maintenance  due  to 
longer  tube  life  of  the  transmitter  tube.  If  the  “closed 
circuit”  connection  is  used  the  signal  is  transmitted  con¬ 
tinuously  except  during  the  time  an  alarm  is  desired  and 
has  the  advantage  of  being  self-indicating  in  case  of 
trouble  in  the  alarm  system. 

Since  a  single  communication  channel  at  a  given  car¬ 
rier  frequency  only  uses  alternate  half  cycles  of  the  com¬ 
mercial  supply  frequency,  two  channels  can  be  provided 
on  a  single-carrier  frequency  without  interference.  This 
is  accomplished  by  using  two  receiver  tubes  so  connected 
to  the  plate-voltage  supply  transformer  that  their  plates 
will  be  positive  on  alternate  half  cycles.  Then  one  of  the 
receivers  may  be  actuated  by  supplying  energy  to  the 
transmitter  in  the  normal  direction  and  the  other  receiver 
will  respond  to  the  same  transmitter  when  the  115-volt 
alternating-current  leads  supplying  the  transmitter  are 
reversed. 

High-frequency  transmission  over  distribution  lines 
depends  upon  so  many  different  factors  that  the  char- 


Carrier-current 
alarm  receiver 
installation 


Transmitter 
showing  cou¬ 
pling  capacitors 


WHERE  it  is  desirable  to  obtain  one  or  more  re¬ 
mote  indications  for  reclosing  circuit  breakers 
or  other  apparatus  at  unattended  distribution 
substations  and  communication  lines  are  not  available  or 
the  cost  of  building  or  leasing  them  is  excessive,  the 
desired  result  may  be  accomplished  by  simple  equipment 
that  transmits  the  signal  over  the  11-kv.  or  16-kv.  lines 
by  carrier  current.  The  accompanying  schematic  dia¬ 
gram  shows  the  method  of  coupling  the  alarm  trans¬ 
mitter  and  receiver  to  the  power  system  and  indicates 
the  power  supply  and  control  wiring  at  each  station. 

The  coupling  capacitors  employed  are  0.004  mfd.  for 
16  kv.  and  are  u.scd  on  either  11-kv.  or  16-kv.  circuits. 
Drainage  coils  are  located  in  the  cabinet  inclosing  the 
carrier  apparatus,  one  coil  being  connected  from  each 
capacitor  to  ground.  The  purpose  of  the  drainage  coils 
is  to  limit  the  voltage  from  the  carrier  equipment  to 
ground  to  a  low  value  by  providing  a  low  impedance 
path  at  commercial  frequency.  As  a  further  protective 
measure  a  horn  gap  to  ground  is  connected  to  the  low 
voltage  side  of  each  capacitor. 

The  carrier-current  transmitter  is  extremely  simple, 
using  only  one  7^-watt  tube.  The  tube  is  connected  to 
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I  '  I  Pallet  7b  a/arm 

III  switches  bell 

_  ns  volt  A.  C.  source 


Carrier  current  alarm 
system  and  coupling 
to  power  circuits 


By  measuring  signal 
strength  under  differ¬ 
ent  conditions  the  op¬ 
timum  frequency  may 
be  chosen 

In  this  case  59  kilocycles 
was  adopted. 


acteristics  at  a  given  frequency  are  not  readily  predict¬ 
able.  However,  with  a  relatively  simple  system  of  lines 
it  is  usually  possible  to  find,  by  trial,  one  or  more  carrier 
frequencies  at  which  satisfactory  transmission  can  be 
obtained.  Transmission  through  a  network  of  distri¬ 
bution  lines  is  rather  doubtful  and  is  materially  affected 
by  switching  of  lines  involved  in  the  network.  Of  course 
a  clear  carrier- frequency  channel  through  a  network  can 
be  provided  by  sufficient  use  of  tuned  traps  in  series 
with  the  branch  circuits,  but  the  cost  of  a  number  of 
traps  for  this  purpose  is  usually  prohibitive. 

Each  particular  installation  requires  a  series  of  tests 
to  determine  the  best  carrier  frequency  under  different 
combinations  of  lines.  The  accompanying  curves  illus¬ 
trate  this  point.  Under  one  set  of  conditions  63  kilo¬ 
cycles  gave  maximum  signal,  but  under  other  conditions 
of  lines  signal  strength  was  a  minimum  at  this  frequency. 
Accordingly,  59  kilocycles  was  chosen  as  optimum  fre¬ 
quency  for  both  conditions. 

Carrier-current  receivers  are  actuated  by  high-fre¬ 
quency  waves  on  the  distribution  lines  if  they  are  of  the 
proper  frequency,  regardless  of  how  they  are  produced. 
For  this  reason  the  alarm  bells  may  be  sounded  by  high 
frequencies  induced  by  switching  surges  in  the  system 
to  which  the  alarm  is  connected  or  in  other  closely 
coupled  systems.  The  alarm  is  also  actuated  by  surges 
induced  by  lightning.  These  indications  are  of  very 
brief  duration  and  are  therefore  easily  distinguished 
from  actual  alarms.  In  one  case  an  arcing  ground  on  an 
11-kv.  circuit  brought  in  a  continuous  alarm. 

Six  carrier-current  alarm  systems  have  been  in  serv¬ 
ice  a  total  of  26  months.  In  this  time  they  have  re¬ 
sponded  to  217  surges  caused  by  switching  and  lightning. 
They  have  functioned  correctly  on  39  test  operations  and 
have  given  66  correct  alarms  on  switch  kick-outs.  There 
have  been  29  false  alarms,  ten  of  which  were  due  to  a 


weak  tube  in  one  of  the  systems  which  is  operated  as 
a  “closed  circuit”  alarm.  Six  more  of  the  f^se  opera¬ 
tions  are  chargeable  to  this  one  system  which  is  con¬ 
nected  to  a  distribution  network  and  gives  a  very  weak 
signal  under  normal  conditions.  Any  switching  change 
from  the  normal  brings  in  an  alarm  in  this  case.  The 
remaining  thirteen  false  alarms  probably  can  be  ac¬ 
counted  for  by  the  operator  mistaking  the  momentary 
bell  caused  by  a  surge  on  the  line  for  an  actual  alarm. 
This  mistake  is  easily  made  with  automatic  reclosing 
switches,  if  the  operator  does  not  hear  the  bell  to  judge 
the  time  it  rings  and  only  notices  the  target  on  his 
annunciator. 

The  cost  of  a  single  alarm  system  installed  on  a  16-kv. 
circuit  is  about  $1,500.  If  two  alarms  operate  into  the 
same  station,  so  that  a  double  receiver  can  be  used,  the 
cost  per  alarm  system  is  reduced  to  about  $1,200  in¬ 
stalled.  The  equipment  was  developed  by  the  General 
Electric  Company  at  the  request  of  the  Southern  Cali¬ 
fornia  Edison  Company,  Ltd. 

T 

Utilizins  Multi-speed  A.C.  Motor 
on  Reversing  Table  Drive 

In  a  Xew  England  manufacturing  plant  it  was  neces¬ 
sary  in  processing  material  to  reverse  a  machine  table 
and  return  to  the  starting  point  at  three  times  the  speed 
employed  in  cutting.  It  was  undesirable  to  provide 
direct-current  service,  and  economy  dictated  the  use  of 
a  standard  three-phase  squirrel-cage  motor  with  conven¬ 
tional  control  equipment  if  possible.  The  problem  was 
solved  by  providing  a  reversing  master  switch  actuated 


by  the  table  travel  and  connecting  it  with  a  General  Elec¬ 
tric  type  “CR  7009  B  19”  solenoid  type  reversing  switch, 
from  which  taps  were  run  to  the  motor  as  shown.  Con¬ 
nections  are  shown  for  a  2-hp.  constant-output  motor  run 
at  600  r.p.m.  in  forward  travel  and  a  speed  of  1,800 
revolutions  in  reverse. 

When  the  snap  switch  A  is  closed,  assuming  that  the 
master  switch  actuated  by  the  table  travel  is  closed  at 
the  left-hand  side,  the  solenoid  coil  No.  1  is  energized 
and  the  upward  movement  of  the  plunger  makes  contacts 
which  cause  the  motor  to  rotate  at  600  r.p.m.  in  forward 
direction.  The  table  is  driven  through  a  bull-and-rack 
gear  combination.  Upon  reaching  the  end  of  its  travel 
the  table  throws  the  reversing  master  switch  to  break 
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the  circuit  through  solenoid  Xo.  1  and  close  it  through 
solenoid  Xo.  2.  The  plunger  contacts  of  No.  1  open  and 
those  of  No.  2  close,  causing  the  motor  to  run  at  1,800 
r.p.m.  in  the  opposite  direction.  The  scheme  is  applicable 
to  a  wide  variety  of  uses  in  smaller  sizes  of  integral 
horsepower  motors. 

T 

Meter  Readers  Contribute 
to  Consumption  Analysis 


billing  machine.  Monthly  summaries  and  twelve  months’ 
running  total  from  this  daily  data  give  a  record  of  the 
character  shown  in  the  accompanying  table,  the  actual 
figures  for  High  Pomt  from  November  1,  1931,  to 
November  1,  1932. 

Likewise  the  average  individual  use  per  month  by  resi¬ 
dential  customers  was  found  to  range  from  17-.81  in 
August  to  37.25  in  January  for  lighting  and  from  97.73 
in  March  to  153.69  in  September  for  domestic  power. 
The  combined  usage  had  the  much  narrower  range  from 
123  in  March,  1932,  to  176  in  September,  1932. 

T 


By  P.  J.  DISHNER 

Formerly  Director  Public  Utilities,  High  Point,  N.  C. 


READERS'  FORUM 


One  way  to  get  a  maximum  of  information  at  a 
minimum  of  expense  is  to  use  meter  readers’  tabulations 
of  monthly  consumption  of  various  kinds  of  customers 
in  various  blocks  of  usage.  This  information  is  then 
available  daily  to  show  the  effect  of  advertising  pro¬ 
grams  and  new  inducement  rates  and  to  point  the  way 
to  possible  advantageous  changes  in  rate  structures.  The 
method  was  adopted  in  High  Point  largely  because  the 
city  rate  required  two  meters  for  many  residential  cus¬ 
tomers  and  was  conducive  to  errors  in  meter  reading 
and  billing.  The  objective  was  to  reduce  these  errors 
and  at  the  same  time  disclose  what  kind  of  single  rate 
would  be  a  good  substitute  for  the  double  residential  rate 
in  vogue.  Of  course  the  ultimate  object  was  to  find  a 
true  promotional  rate  to  encourage  wider  use  of  house¬ 
hold  appliances. 

Metermen  are  given  a  daily  analysis  sheet  with  groups 
of  columns  headed  “Domestic  Lighting,”  “Domestic 
Power,”  “Commercial  Lighting,”  “Commercial  Power,” 
“Signs,”  etc.,  covering  the  usages  to  which  the  analysis 
is  to  be  applied.  Each  classification  is  subdivided  into 
columns  covering  blocks  of  consumption,  such  as 
0-21,  21-40,  41-60,  etc.,  with  several  columns  provided 
for  the  smallest  blocks  into  which  the  largest  numbers  of 
customers  fall. 

At  the  end  of  the  day’s  reading  the  meter  readers 
transcribe  the  consumption  from  the  reading  sheets  to 
this  form.  They  can  check  the  accuracy  of  their  trans¬ 
fer  by  reconciling  the  number  of  entries  with  the  number 
of  reading  sheets.  This  takes  15  to  30  minutes.  The 
sheet  also  affords  space  to  report  vacant,  locked  and  bad 
order  instances.  The  clerks  will  then  check  the  total 
consumption  from  the  reading  sheets,  the  daily  summary 
tabulation  of  the  meter  readers  and  the  totalizer  on  the 


Average  Consumption 

Total  Con- 

Consumption 

Average  Consumers 

per  Customer  per 
■Month,  Kw.-Hr. 

sumption, 

Blocks 

per  .Month 

Kw.-Hr. 

1.  Domestic  Lighting 

0-  20 

2.403 

12.77 

30.694 

21-  40 

1  POO 

28.21 

53,850 

41-  60 

540 

48.43 

26.156 

61-  80 

163 

68.71 

11.228 

81-100 

61 

89.46 

5.49^ 

101-130 

37 

120.11 

4.504 

151-200 

7 

169. 12 

1,198 

200 -up 

7 

336.15 

2,521 

Totals . . 

.  5.127 

26.47 

135.645 

2.  Domestic  T 

*ower 

0  30 

162 

34  00 

5.500 

31-100 

387 

74.40 

28.813 

101-200 

1<>8 

137.57 

27.309 

201-300 

107 

289.77 

30.982 

300  up 

19 

835.06 

16.075 

Totals . 

.  873 

124.06 

108.179 
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Technocracy — Balancing — Character 


To  the  Editor  of  the  Electrical  World: 

Your  timely  article  “Balancing  Technocracy”  and 
spirited  comments  by  D.  R.  Stevens  are  real  contribu¬ 
tions  to  the  voluminous  thought-provoking  literature, 
inevitable  during  a  period  of  national  or  world  stress. 
Of  all  the  many  articles  regarding  the  why  and  where¬ 
fore  of  the  present  “depression”  few  even  hint  and  none 
emphasize  what  seems  to  me  a  fundamental  factor, 
namely,  average  personal  character.  True,  there  are 
statements  to  the  effect  that  our  control  over  natural 
forces  and  practical  applications  of  that  knowledge  have 
increased  in  recent  decades  enormously,  while  personal 
self-control,  common  virtues  of  unselfishness,  honesty, 
respect  for  lives,  feelings  and  property  of  other  folks 
have  shown  no  increase  in  degree  and  but  a  moderate 
spread  among  us  all.  The  civilized  world  is  “new  rich” 
and  reacts  typically. 

My  reactions  to  your  five  general  principles  are  much 
like  Mr.  Stevens’.  I  cannot  see  “decentralization,”  how¬ 
ever,  as  the  result  of  a  deliberate,  planned  solution  of 
this  crisis.  If  that  is  really  the  long-term  tendency  for 
a  considerable  future,  it  will  come,  due  to  the  same  sort 
of  forces  that  brought  about  our  great  industrial  cen¬ 
ters.  I  think  every  unit  of  every  industry  and  most 
individuals  will  act  100  per  cent  according  to  whether 
a  contemplated  plan  offers  the  best  chance  of  improve¬ 
ment  for  its  or  his  particular  circumstances.  There  is 
yet  little  evidence  of  individual  will  to  do  that  which 
will  benefit  most  the  greatest  number. 

If  a  great  manufacturing  plant  decides  to  expand  fur¬ 
ther  only  by  building  in  another  area  the  act  is  dictated 
by  reasons  relating  to  the  plant  first ;  well  and  good, 
should  it  prove  part  of  a  generally  beneficial  movement. 

As  individuals,  how  many  persons  in  high  or  low 
position  and  paid  from  public  funds  put  public  service 
ahead  of  personal  profit,  except  under  the  artificial 
stimulus  of  war  fever  ? 

I  am  no  pessimist.  I  believe  national,  even  wurld 
character  is  slowly  rising.  Education,  fundamental 
religion,  a  growing  belief  in  the  Golden  Rule  will  in 
time  catch  up  with  the  scientific  reaches  of  our  minds. 
Meanwhile,  let’s  stop  proposing,  as  immediate  panaceas, 
plans  which  will  not  be  supported  by  the  average  char¬ 
acter  of  all  the  people  concerned.  Above  all,  we  should 
avoid  schemes  which  will  result  in  more  law  or  increase 
local,  national  or  racial  differences. 


Akron,  Ohio. 


VERNE  W.  SHEAR. 
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Men  of  the  Industry 


Perry  McCart  of  Paoli,  Ind.,  has 
been  named  chairman  of  the  Indiana 
Public  Service  Commission, 

• 

r.  Carey,  recently  elected  a  member 
of  the  Montana  Railroad  and  Public 
Service  Commission,  has  just  been 
named  chairman  of  that  body. 

Thomas  N.  McCarter,  president  of 
the  Public  Service  Corporation  of  New 
Jersey,  has  been  elected  chairman  of  the 
board  of  directors  of  the  Fidelity  Union 
I  rust  Company  of  Newark. 

• 

Samuel  S.  Arentz,  Representative 
from  Nevada,  who  was  defeated  in  the 
last  election,  has  been  appointed  a  mem¬ 
ber  of  the  Federal  Power  Commission 
to  fill  the  vacancy  left  by  the  death  of 
Ralph  B.  Williamson,  who  was  vice- 
chairman.  The  term  expires  next  June. 
• 

R.  B.  Beale,  formerly  assistant  man- 
aj^er  of  the  turbine  sales  department  of 
the  General  Electric  Company,  has  been 
appointed  manager  of  the  company’s 
new  turbine  division,  following  the  con- 
'iilidation  of  what  was  previously  the 
turbine  sales  department  with  the  cen¬ 
tral-station  department.  Mr.  Beale  has 
been  connected  with  the  General  Elec¬ 
tric  Company  since  1899. 

• 

James  F.  Fogarty  of  New  York, 
vice-president  of  the  North  American 
Company,  was  elected  president  of  North 
American  Light  &  Power  Company  at 
a  meeting  of  the  board  of  directors  in 
Chicago  on  January  30.  His  election 
filled  the  vacancy  caused  by  the  death 
of  Edwin  Gruhl,  president  of  the  North 
American  Company,  who  became  presi¬ 
dent  of  North  American  Light  &  Power 
Company  in  December.  Mr.  Fogarty 
has  been  a  director  of  the  company  he 
lia-  been  selected  to  head  for  almost  a 
year. 

• 

I'lmer  E.  Gilbert,  sales  manager  of 
the  .Tirbine  department  of  the  General 
Electric  Company,  retired  January  1 
after  more  than  43  years  of  service  with 
the  company  and  the  Thomson-Houston 
Electric  Company.  His  career  with 
General  Electric  completely  spanned  the 
period  during  which  the  steam  turbine 
has  been  developed  into  one  of  the 
dominant  factors  in  the  economic 
progress  of  the  nation.  Mr.  Gilbert 
directed  turbine  sales  for  General  Elec¬ 
tric  for  approximately  30  years.  He 
was  trained  as  an  electrical  and  me¬ 
chanical  engineer  at  Rose  Polytechnic 
Institute  and  immediatelv  after  the 


completion  of  his  course  began  work 
as  a  test  man  at  Lynn.  Two  years  later 
he  was  transferred  to  the  New  York 
office  and  in  1892,  a  few  months  after 
the  formation  of  the  General  Electric 
Company,  he  became  one  of  the  sales 
staff  in  the  lighting  department  of  the 
New  York  office.  In  1898  he  was  as¬ 
signed  to  the  lighting  department  in 
Schenectady.  It  was  in  1906  that 
Mr.  Gilbert,  already  an  outstanding 
turbine  salesman,  was  made  manager  of 
sales  in  the  turbine  department. 

• 

Wendell  L.  Willkie,  who  has  been 
elected  president  of  the  Commonwealth 
&  Southern  Corporation  (Electrical 
World,  January  28,  page  143),  at  the 
present  time  is  serving  on  the  direc¬ 


torate  of  Consumers  Power  Company, 
Ohio  Edison  Company,  Alabama  Power 
Company  and  other  utility  corporations 
as  well  as  on  Commonwealth  & 
Southern. 

George  H.  A.  Montgomery,  one  of 
the  most  prominent  members  of  the 
legal  profession  in  the  Province  of 
Quebec,  has  been  made  a  vice-president 
of  Montreal  Light,  Heat  &  Power  Con¬ 
solidated.  Mr.  Montgomery  first  be¬ 
came  associated  with  the  Montreal  util¬ 
ity  company  in  1905  when  he  assumed 
charge  of  the  legal  department.  In 
1907  he  joined  the  legal  firm  of  Brown. 
Montgomery  &  McMichael  and  since 
that  time  has  acted  as  legal  counsel  for 
the  company.  He  has  been  a  member  of 
the  directorate  since  1917. 

• 

Wilbur  M.  Krise,  for  the  last  thir¬ 
teen  years  manager  of  the  Potomac 
Light  &  Power  Company  at  Martins- 
burg,  W.  Va.,  has  recently  been  ap¬ 
pointed  general  manager  of  the  North¬ 
ern  Virginia  Power  Company,  with 
headquarters  in  Winchester,  to  succeed 
E.  D.  Stultz,  who  has  assumed  new 


duties  in  Hagerstown,  Md,  Mr.  Krise 
has  had  extensive  experience  with  pub¬ 
lic  utility  enterprises  since  graduating 
from  Drexel  Institute,  Philadelphia. 
Prior  to  his  connection  at  Martinsburg 
he  was  identified  with  the  Potomac 
Edison  system  at  Waynesboro,  Pa. 

• 

Dr.  James  S.  Thomas,  economist  for 
the  Commonwealth  &  Southern  Corpo¬ 
ration  since  1929,  has  resigned  to  be¬ 
come  president  of  the  Clarkson  Me¬ 
morial  College  of  Technology,  Potsdam, 
N.  Y.  He  is  now  confined  to  a  hospital 
at  Gadsden,  Ala.,  as  a  result  of  an  auto¬ 
mobile  accident  in  which  several  bones 
were  broken,  but  it  is  expected  that  he 
will  be  able  to  leave  the  hospital  in  a 
short  time.  Prior  to  joining  Common¬ 
wealth  &  Southern,  Dr.  Thomas  did 
some  special  work  for  the  Alabama 
Power  Company  in  which  he  made  a 
survey  of  Alabama’s  resources. 

T 

OBITUARY 

Sigmund  von  Gaisberg  Schoeckin- 
GEN,  a  pioneer  of  the  electrical  engineer¬ 
ing  industry  in  Germany,  died  recently, 
in  Neudegg,  in  his  seventy-seventh  year. 
Mr.  Schoeckingen  was  for  many  years 
with  the  Siemens-Schuckert  organiza¬ 
tion  and  was  the  compiler  of  “The 
Pocket  Gaisberg,’’  a  reference  book  for 
electrical  engineers  which  has  run  to  no 
fewer  than  89  editions. 

• 

Franklin  W.  Springer,  professor  of 
electrical  engineering  at  the  University 
of  Minnesota,  died  January  23,  in  his 
sixty-third  year.  A  graduate  of  the 
University  of  Minnesota,  he  joined  the 
teaching  staff  of  that  institution  in  1896 
and  in  1908  was  assigned  to  the  pro¬ 
fessorship  he  now  holds  in  the  electri¬ 
cal  engineering  department.  Professor 
Springer  had  to  his  credit  twenty  pat¬ 
ents  covering  laboratory  equipment  and 
service  arrangements  and  in  the  course 
of  his  academic  career  contributed  nu¬ 
merous  reports  and  articles  to  the  tech¬ 
nical  press.  He  was  a  fellow  of  the 
American  Institute  of  Electrical  Engi¬ 
neers  and  of  the  Society  for  the  Promo¬ 
tion  of  Engineering  Education. 

• 

Prof.  William  L.  Robb,  head  of 
the  department  of  electrical  engineer¬ 
ing  at  Rensselaer  Polytechnic  Institute 
since  1902,  died  January  26,  at  Troy, 
N.  Y.,  from  congestion  of  the  lungs. 
He  was  71  years  of  age.  Before  be¬ 
coming  identified  with  Rensselaer  Poly¬ 
technic  Professor  Robb  taught  mathe¬ 
matics  at  Columbia  University  and 
physics  at  Trinity  College.  During 
his  academic  career  at  Troy  he  had 
been  in  demand  frequently  as  a  con¬ 
sulting  engineer.  A  native  of  Saratoga, 
N.  Y.,  and  a  graduate  of  Columbia 
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versities  of  Wurzburg  and  Berlin,  Ger¬ 
many,  and  also  attended  the  Federal 
Polytechnic  Institute  in  Zurich,  Swit¬ 
zerland.  Professor  Robb  was  a  member 
of  the  American  Institute  of  Electrical 
Engineers,  the  American  Physical  So¬ 
ciety  and  of  other  technical  associations. 


G.  S.  Kemp,  who  was  associated  with 
Guglielmo  Marconi  when  the  young  in¬ 
ventor  went  to  England  in  1896,  died  at 
Southampton  early  in  January,  follow¬ 
ing  an  attack  of  bronchitis.  He  was  75 
years  old  and  was  still  in  the  employ 
of  the  Marconi  Company  at  the  time  of 
his  death.  Mr.  Kemp  was  intimately 
associated  with  the  development  of  radio 
from  the  times  when  a  range  of  three 
or  four  miles  was  considered  remark¬ 
able,  and  his  knowledge  and  carefully 
preserved  records  of  Marconi’s  early 
work  were  accepted  as  being  authori¬ 
tative  in  the  courts  of  law.  Mr.  Kemp 
was  very  widely  known  in  the  electrical 
and  radio  engineering  industries. 


Clarence  S.  Hammatt,  state  engi¬ 
neer  of  Florida,  died  recently  at  his 
home  in  Jacksonville  in  his  seventy- 
fourth  year.  Mr.  Hammatt  had  long 
been  an  outstanding  figure  in  engineer¬ 
ing  circles  in  that  state,  having  been 
associated  with  numerous  public  utility 
companies  there  and  also  in  Georgia. 
For  some  twenty  years  he  had  been  con¬ 
sulting  engineer  for  the  board  of  com¬ 
missioners  of  state  institutions  of  the 
state  of  Florida,  was  president  of  the 
(national)  State  Board  of  Engineering 
Examiners  and  a  charter  member  and 
past-president  of  the  Florida  Engineer¬ 
ing  Society.  Mr.  Hammatt  w'as  said  to 
be  the  oldest  member  of  the  American 
Institute  of  Electrical  Engineers  in 
point  of  service  in  the  Florida  section. 
• 

John  A,  Reed,  executive  vice-presi¬ 
dent  of  the  Central  State  Electric  Com¬ 
pany  and  the  Iowa  Electric  Company, 
vice-president  of  the  Iowa  Electric 
Light  &  Power  Company  and  president 
of  nearly  a  dozen  smaller  utility  compa¬ 
nies,  died  January  20,  in  his  home  in 
Cedar  Rapids,  following  a  heart  attack. 
He  was  65  years  of  age.  For  more  than 
four  decades  Mr.  Reed  had  been  out¬ 
standing  in  the  legal  profession  in  Cedar 
Rapids  and  the  office  he  opened  there 
after  his  graduation  from  the  Univer¬ 
sity  of  Iowa  law  school  was  maintained 
in  the  same  location  several  years.  In 
1903  he  turned  his  attention  to  utility 
affairs  and  in  association  with  others 
became  interested  in  the  organization 
which  later  became  the  Iowa  Electric 
Light  &  Power  Company.  He  was  gen¬ 
eral  counsel  for  the  Iowa  Electric  Com¬ 
pany  when  it  was  formed  in  1911  and 
three  years  later  the  company  which  was 
destined  to  become  the  Central  State 
Electric  was  organized.  Mr.  Reed  was 
a  past-president  of  the  Iowa  section  of 
the  National  Electric  Light  Association. 


rods,  with  their  42-volt  requirements,  oxygen  from  the  air  to  mamtam  Con¬ 
or  25-volt  plain  rod.  This  unit  is  easy  stant  voltage  over  a  long  life.  The 
to  operate  and  virtually  waterproof  due  main  feature  of  the  new  design  is  the 
to  a  new  type  of  louver.  Another  im-  elimination  of  the  necessity  for  a  second 
portant  feature  is  the  remote  control  filling  of  water  in  putting  the  battery 
that  permits  the  operator  to  weld  50  to  into  service. 

1(X)  ft.  away  from  the  welder  yet  have  ▼ 

full  and  instantaneous  control.  r\  t  D  .  LI  C.  I 

Ury  I  ype  rortabic  btylc 
Draft  Gase 

A  new  dry  type  portable  style  draft 
gage  has  been  announced  by  the  Hays 
Corporation,  Michigan  City,  Ind,  It  is 
stated  that  the  new  gage  can  be  set  up 
for  service  in  30  seconds  and  does  not 
require  leveling.  The  standard  ranges 
offered  are  either  4  in.  or  1-in.  water. 


Chromoxide  Wire  Has 
Heat-Resistance  Insulation 

Heat-resistance  insulation  known  as 
“Vega  Chromoxide,”  which  represents 
a  new  development  in  wire  insulation, 
has  been  announced  by  the  American 
Enameled  Magnet  Wire  Company,  Port 
Huron,  Mich,  It  comprises  essentially 
a  finely  divided  dielectric  heat-resistant 
inorganic  insulation,  mainly  chromium 
oxide.  Combined  with  this  is  an  in¬ 
organic  binder  effective  at  high  tem¬ 
perature  and  an  organic  water-insoluble 
insulator  added  for  structural  purposes. 

In  motor  and  other  coil  windings  the 
heat-resistant  green  chromium  oxide 
provides  an  indestructible  residual  spac¬ 
ing  element  between  turns,  thereby  pre¬ 
venting  failures  due  to  wire  insulation 
burnouts.  This  provides  a  safety  factor 
of  dual  importance  and  value. 


For  power  plant,  field  and  service 

work  and  for  general  testing,  a  new  BU; 

vibrometer  is  announced  by  the  Starrett 
Company,  Athol,  Mass.  The  instrument 
consists  of  a  flexibly  supported  mass  and 

a  dial  indicator,  fastened  to  the  end  of  Differential  type  can  also  be  supplied 
a  thumb  screw  and  supported  by  the  for  indicating  resistance  gas  or  air  flow, 
mass,  to  measure  the  amplitude.  Lab-  for  forced  draft  stokers  two  pointer 
oratory  tests  show  that  the  vibrometer  gages  are  offered.  The  new  gage  weighs 
is  reliable  for  frequencies  as  high  as  only  lb.  Its  over-all  dimensions  are 
University,  he  studied  at  the  Uni-  5x4x9  in.  and  has  a  scale  length  of  3  in. 
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